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During a seven month period 140 children with pneumococcic infec- 
tions were treated with sulfapyridine. This group includes all of the 
patients with pneumococcic infections observed during this time with 
the exception of a child who received serum alone and a few children 
whose illness was so mild that no specific therapy was given. Three 
patients treated with sulfapyridine also received antipneumococcus rab- 
bit serum. A few others received nonspecific supportive treatment in 


the form of blood transfusions and oxygen therapy in addition to 
sulfapyridine. Forty-nine children with nonpneumococcic infections who 
were treated with sulfapyridine will not be considered here except in the 
discussion of toxic manifestations. 

A uniform dosage based on the weight of the child was adopted, 
though exceptions were made in several instances. Two hundred milli- 
grams of the drug per kilogram of body weight was given in divided 
doses during the first day and 100 mg. per kilogram per day thereafter. 
Except to a few of the older children, who preferred to swallow the 
tablets whole, the drug was administered by crushing the tablets and 
suspending the powder in a small amount of water, milk, fruit juice or 
honey. When vomiting occurred within an hour after a regular dose, 
the dose was repeated. 

Marshall’s method! for determining sulfanilamide in body fluid is 
applicable for the quantitative determination of this derivative. With 


The sulfapyridine was supplied by Merck & Co. 

Read in part before the American Pediatric Society, April 27, 1939. 

Part of the expense of the bacteriologic investigation was defrayed by the 
Borden Fund. 

From the Babies Hospital and the Department of Pediatrics, College of 
Physicians and Surgeons, Columbia University. 

1. Marshall, E. K., Jr., and Litchfield, J. T., Jr.: The Determination of 
Sulfanilamide, Science 88:85, 1938. 
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use of a photoelectric colorimeter it was possible to perform the deter- 
minations on 0.2 cc. of blood obtained from a finger prick. 


PNEUMOCOCCIC BACTEREMIA 


Thirteen patients had positive blood cultures (table 1), and the blood 
cultures of 9 of these were sterile within twenty-four hours after treat- 
ment was begun. The 9 patients included 3 with pneumonia, 3 with 
primary peritonitis, 2 with osteomyelitis and 1 without a discoverable 
localization. For a patient with pneumococcus type I pneumonia and 
empyema the blood culture was still positive after thirty hours of treat- 
ment but was negative after fifty-four hours. One 9 month old infant 
with type XIV pneumonia continued to have a positive blood culture 
for five days in spite of a sulfapyridine level in the blood reaching 14 mg. 
per hundred cubic centimeters ; serum was given on the fifth day. For an 
11 month old infant with type XIV meningitis the blood culture was 
positive at death after twenty-two hours of treatment, and for a 3 month- 
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Chart 1—Time required for fever to subside in 100 patients with pneumonia 
treated with sulfapyridine. 


old infant with type XXIV meningitis the blood culture was positive 
after one day of treatment, at which time serum was given. The 2 
patients with meningitis died ; the other 11 recovered. 


PNEUMOCOCCIC PNEUMONIA 


One hundred patients with pneumococcic pneumonia were treated 
with sulfapyridine. This group does not include all of those with 
pneumococcic pneumonia who were observed during the seven month 
period, since in a few cases involvement was so mild that no treatment 
seemed indicated. On the other hand, it includes all who received specific 
therapy, and only 1 patient received serum in addition. Five patients 
who had pneumonia and empyema at the time of admission to the 
hospital will be considered later and are not included in the group of 
100. Seven of the 100 patients had otitis media with a purulent dis- 
charge from one or both ears, and a number of others had otitis media 
without rupture of the tympanic membranes. All had pneumococci in 
their upper respiratory passages and all had roentgen changes con- 
sistent with pneumonia. A few who had signs and symptoms suggestive 





TABLE 1.—Summary of Cases of Pnewmococcic Bacteremia 








Case No., 
Patient, 
Age 


Daily Dose, 
Mg. per Kg. 


ee 
First There- 
Diagnosis Day after 


Pneumonia and 250 300 
bacteremia 


Pneumonia and 
bacteremia 


Pneumonia and 
bacteremia 


Pneumonia and 
bacteremia 


Pneumonia, 
empyema and 
bacteremia 


Nephrosis and 
bacteremia 


Nephrosis, 
peritonitis and 
bacteremia 


Nephrosis, 
peritonitis and 
bacteremia 


Chronic ne- 


bacteremia 


Osteomyelitis 
of femur and 
bacteremia 


Osteomyelitis 
of calcaneus 
and bacteremia 


Meningitis and 
bacteremia 


Meningitis and 
bacteremia 


Result 


Blood cultures remained posi- 
tive for 5 days, then became 
negative 9 hr. after adminis- 
tration of 40,000 units of rab- 
bit serum: low grade fever 
persisted for 3 wk. 


Culture of blood taken 16 hr. 
after beginning of treatment 
was negative; fever subsided 
in 18 br. 


Culture of blood taken 11 hr. 
after beginning of treatment 
was negative; fever subsided 
in 24 hr. 


Culture of blood taken 9 hr. 
after the first dose was nega- 
tive: fever subsided in 36 hr. 


Blood culture was positive 
after 30 br. of Lg rage but 
negative after 54 hr.; condi- 
tion improved but low grade 
fever persisted; drug therapy 
was stopped when rash ap- 
peared on thirteenth day: rib 
resection on sixteenth day 


Blood culture was negative 

12hr. after treatment was 

— fever subsided in 
r. 


Blood culture was negative 
5 hr. after treatment was 
started, ascitic fluid was 
sterile after 36 hr. and patient 
was afebrile after 40 hr. 


Blood culture was negative 1 
day after treatment was 
started, ascitic fluid was 
sterile after 5 days and 
a was afebrile after 

"3 


Blood culture was negative 
16 br. after treatment was 
started, peritoneal fluid was 
sterile on first follow-up tap 
after 3 days and patient was 
afebrile after 36 hr. 


Culture of blood taken after 
9 hr. was negative: at this 
time rabbit serum was given: 
patient recovered without 
surgical intervention 


Culture of blood taken after 
1 day of treatment was nega- 
tive: patient recovered with- 
out surgical intervention 


Blood culture was Lay ty 
after 2% hr., at which time 

rabbit serum was given: 18 hr. 
later blood culture was nega- 
tive: a total of 250,000 units 
of serum was given intraven- 
ously and intrathecally: 
patient died after 5 days of 
treatment 


Blood culture was positive at 
— after 22 br. of treat- 
men 
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of pneumonia but whose roentgen changes were not convincing were 
excluded. There seemed little to be gained by attempting to differentiate 
between lobar pneumonia and bronchopneumonia; however, in most 
cases the pneumonia was of the type usually considered to be lobar. 


ODay Li 3 4 s 


Chart 2.—Course of B. B., a 9 year old girl who had pneumococcic pneumonia 
and bacteremia of type I. Treatment was started four days after the onset. 


Chart 3.—Course of J. C., a 27 month old child who had pneumococcic pneu- 
monia and bacteremia of type I. Treatment was started three days after onset. 


Blood for culture was taken from all patients, usually on admission 
and in many cases also just before treatment was started. Only 4 
children had positive blood cultures; their cases are included in table 1 
and are graphically presented in charts 2, 3, 4 and 5. 
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Table 2 gives the age and type distribution for the 100 cases. Twenty- 
seven per cent of the children were under 1 year of age, and 45 per 
cent were under 2 years. In 13 instances multiple types of pneumococci 
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Chart 4.—Course of M. D., a 23 month old boy who contracted pneumococcic 
pneumonia and bacteremia of type XXIII while in the hospital. 


Chart 5.—Course of L. P., a 9 month old infant who had pneumococcic pneu- 
monia and bacteremia of type XIV. Treatment was started five days after onset. 


were found ; these are classified with the types which seem most likely 
to have been the pathogens. The estimated duration of the pneumonia 
at the time treatment was started was one day in 23 per cent of the 
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cases, two days in 21 per cent, three days in 20 per cent, four days in 13 
per cent, five days in 9 per cent and over five days in 14 per cent. 


Chart 1 shows the time required for the temperature to drop to an 
average of 99.6 F. or below. Sixty-nine per cent of the patients were 
afebrile after one day and 83 per cent after two days of treatment. The 
duration of treatment was two days in 7 per cent of the cases, three days 
in 21 per cent, four days in 32 per cent, five days in 15 per cent, six 
days in 11 per cent and over six days in 14 per cent. Although the 
height of the temperature was not a good measure of severity of the 
illness, it is one that can easily be expressed. Seventy per cent of 
the ‘patients had a temperature above 103 F. and 97 per cent above 
101 F. at the time treatment was started or shortly before. Several 


TABLE 2.—Age and Type Distribution in One Hundred Cases of Pneumococcic 
Pnewmonia 








2 to 18 Yr. lto2Yr. Under1 Yr. Total 
11 


~< Ko: > 
— ~ 
error 


— 
ae es 


‘1 
5 
1 

2 
5 

‘4 

‘1 
1 

27 





of the infants were critically ill with only moderate elevations of 
temperature. When the cases were divided up according to age, type of 
pneumococcus, duration of pneumonia and height of fever, the groups 
were too small to be significant, but these factors had no obvious relation 
to the rapidity of response. 

For 45 patients who received approximately the adopted dosage, 
previously defined, 104 determinations of blood sulfapyridine were made 
twelve hours or more after treatment was started. The average level 
was 7 mg. per hundred cubic centimeters, and 80 per cent of the values 
are included in the range of 3 to 11 mg. 

Mortality and Complications—One infant, who had mongolism and 
congenital heart disease, died after four days of treatment. The blood 
culture was negative; permission for autopsy was not obtained. There 
were no other deaths. In 2 patients otitis media developed after adminis- 
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tration of sulfapyridine was stopped, but on further treatment their ears 
improved without rupture of the tympanic membranes. 


Total and differential. white blood cell counts and determinations of 
hemoglobin were made three times a week or oftener. In the majority of 
cases there was moderate to marked leukocytosis at the time treatment 
was started, and in most of these the white cell counts fell to normal 
levels soon after the subsidence of the fever. If the white cell count was 
normal at the time treatment was started, it either remained normal or 
increased for a day or two and then dropped to normal. The white cell 
count of a marasmic infant was 1,900 at the time treatment was started, 
but it gradually rose to 4,400 during four days of treatment. In only 
3 cases did the white cell count drop below 5,000, and in none did it 
drop below 3,800. 

As a rule the percentage of polymorphonuclear cells dropped from an 
elevated to a normal level during treatment. In 19 cases (in 16 the 
patients were under 2 years of age) the percentage of polymorphonuclear 
cells dropped below 30, and in 5 (all the patients were under 1 year 
of age) the percentage dropped below 20. When treatment of these 
patients was stopped the percentage of polymorphonuclear cells rose 
to a point within normal limits in a few days. No significant drops in 
hemoglobin values occurred. ; 


Although 73 per cent of the patients vomited during treatment, only 
57 per cent vomited more than once, and in a few cases vomiting was 
as severe before treatment was started as during it. Twenty of the 45 
patients under 2 years of age vomited more than once, while 37 of the 
55 over 2 years of age vomited more than once. Although vomiting was 
a troublesome problem, it was not considered severe enough in any case 
to warrant discontinuance of the drug therapy. 

Cyanosis has not been easy to evaluate because several of the 
patients were cyanotic at the time treatment was started. In some 
patients cyanosis seemed to be definitely due to the drug. We have the 
impression, however, that cyanosis is less frequent than with similar 
doses of sulfanilamide. 

Two patients who were critically ill and irrational on admission 
continued to be irrational and became maniacal in spite of a prompt drop 
in temperature. Clearing of their mental states occurred within a day 
after administration of the drug was stopped. When sulfapyridine was 
given during convalescence in the same dosage and for the same length of 
time no symptoms referable to the central nervous system appeared. 

On the second day of treatment one patient had gross hematuria, 
which cleared up promptly when the drug therapy was discontinued. 
Hematuria did not recur when the same dose was given later. Four 
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patients after an afebrile period had fever, which promptly subsided 
when administration of sulfapyridine was stopped. 


PNEUMOCOCCIC EMPYEMA 


Five patients who had pneumococcic empyema on admission were 
treated with sulfapyridine. In 1 case a large amount of thick pus was 
present, and rib resection was performed soon after the child’s admission. 
The other 4 patients, all over 2 years of age, had early empyema of 
type I, proved by cultures of aspirated fluid. Two had received type I 
serum before admission. The amount of fluid present, as estimated by 
roentgen appearance, was rather small in all cases. The 2 children who 
had received serum recovered with sulfapyridine therapy; the other 2 
required rib resection in spite of treatment with sulfapyridine for two 
weeks in 1 case and for over a month in the other. 


PNEUMOCOCCIC OTITIS MEDIA 


Seventeen children with acute pneumococcic otitis media were treated 
with sulfapyridine. Thirteen had a bilateral and 4 a unilateral purulent 
discharge; 7 had associated pneumonia. There were 6 infections with 
the type I pneumococcus, 3 with type III, 3 with type XIX, 2 with type 
XIV and 1 each with types II, V and VIII. The average duration 
of the otitis media at the time treatment was started was four days, and 


the longest duration was eighteen days. The average time required for 
the ears to become dry after treatment was started was six days, and 
all had stopped discharging within thirteen days. 


OTHER PNEUMOCOCCIC INFECTIONS 


The 3 cases of primary pneumococcic peritonitis are included in 
table 1 and are graphically presented in charts 6, 7 and 8. The 2 cases 
of osteomyelitis and the 2 of meningitis are presented in table 1. In 2 
cases of pneumococcic laryngotracheobronchitis, in 9 of pneumococcic 
infection of the respiratory tract without roentgen signs of pneumonia 
and in 1 of pneumococcic infection of a wound the response to treatment 
seemed favorable. 

Five patients with nephrosis and one with asthma who were known 
to have been carriers of pneumococci over considerable periods were 
treated in an effort to rid them of their carrier state. In 5 cases this 
therapy was successful within two weeks. Numerous follow-up cultures 
after medication had been discontinued demonstrated that the pneu- 
mococci had actually disappeared and had not merely diminished in 
number. In 1 case pneumococci were still present in the nose and throat 
at the time sulfapyridine therapy was discontinued, after three weeks of 
treatment. 
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TOXIC MANIFESTATIONS 


The toxic manifestations observed in the 100 patients with pneumonia 
were briefly summarized earlier in the paper. The reactions in the entire 
series of 189 patients are individually presented in table 3. 

Although the untoward reactions resulting from the use of sulfa- 
pyridine resemble those following the administration of sulfanilamide, 
there are certain differences which deserve mention. In a review of 
the literature Schlesinger and Mitchell? found that sulfanilamide erup- 
tions rarely occurred before the fifth day. Of our patients treated with 
sulfapyridine, 2 had a morbilliform eruption and neutropenia on the 
second day. Two others had neutropenia without a rash on the second 


Chart 6.—Course of A. F., a 9 year old boy with nephrosis who contracted 
pneumococcic bacteremia and peritonitis of type IX. 


day. Although we have no accurate information on the incidence of 
rash and neutropenia in our patients treated with sulfanilamide, we 
have the impression that the conditions are definitely less frequent than 
in the sulfapyridine-treated patients. 

The following 3 case reports illustrate the early onset of sulfapyridine 
reactions (the case numbers refer to table 3). 


Case 18—S. S., a 5 month old infant, was admitted to the hospital with a 
diagnosis of otitis media and meningitis. Her temperature was 102 F., she was 


2. Schlesinger, E. R., and Mitchell, W. L., Jr.: Sulfanilamide Eruption: 
Study of Patients with Morbilliform Rash and of Their Subsequent Reactions, 
Am. J. Dis. Child. 56:1256 (Dec.) 1938. 
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Chart 7.—Course of E. B., a 9 year old boy with chronic glomerulonephritis 
who contracted pneumococcic bacteremia and peritonitis. The organism was typed 
by the department of health of the city of New York as one of the group of 
pneumococci beyond type XXXII. The boy had been ill for one day before 
admission to the hospital. 
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4 Chart 8.—Course of D. G., a 2 year old boy with nephrosis who contracted 
4 pneumococcic bacteremia and peritonitis of type XIX. 
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extremely irritable, and the fontanel was full. The fluid obtained by lumbar 
puncture was slightly opalescent and contained 65 leukocytes per cubic millimeter, 
but no organisms were found on smear, and a culture remained sterile. Sulfa- 
pyridine therapy was started on the child’s admission and was continued for two 


TABLE 3.—Toxic Manifestations of Sulfapyridine Therapy 








Neutro- Morbilli- 
penia form 

(Below Erup 
20%)» tion, 


Daily Dose, 
Mg. per 
Kg. 


Eleva- 
tion of 
Levelin Temper- 
Blood, ature, 


Case 


No. Patient 


1 J.G. 
H. M. 
V. B. 
R. B. 
O. T. 
H. 8. 
J. W. 
C. 8. 
J. M. 


oon oa ms» & & 


E. A. 
W. P. 
J. K. 
J.B. 
A. F. 
L. V. 
J. 8. 
P. H. 
8.8. 
J.C. 
O. M. 
R. Z. 
R. V. 
M. H. 
A. P. 
F. M. 


Age 
1l yr. 
8 yr. 
9 yr. 
4 yr. 
12 yr. 
12 yr. 
9 yr. 
38 yr. 


9 mo. 


2 yr. 
5 yr. 
4 yr. 
6 mo. 
9 yr. 
7 yr. 
9 mo. 
2 yr. 
5 mo. 


4mo. 


6 mo. 


8 mo. 
3 yr. 
10 yr. 
6 yr. 
6 yr. 


(cantina, 
First There- Mg 
Day after 


Diagnosis 


Staphylococcic sup- 
tive arthritis 

Pneumococcie pneu- 
monia and empyema 

Bacillus acidi lactici 
pyelitis 

Asthma, pneumo- 
coccus carrier 

Pneumococcie otitis 
media 

Pneumococcie pneu- 
monia and empyema 

Nephrosis, pneumo- 
coccus carrier 

Pneumococcice em- 


200 
pyema and a 


Pneumococcic infee- 
tion of respiratory 
tract 

Pneumococcie pneu- 
monia 

Pneumococcic otitis 
media 

Pneumococcic pneu- 
monia 

Pneumococcic pneu- 


monia 
Nephrosis, pneumo- 
coccie peritonitis 
Pneumococcic 


pneu- 
monia 

Eczema, pneumocoe- 
cie pneumonia 

Eczema, otitis 


media 
Meningismus, otitis 
media 
Pneumococcic pneu- 
monia 
Pneumoeoccie pneu- 


monia 
Pneumococcie pneu- 
monia 
Nephrosis, pneumo- 
coceus carrier 
Pneumococcic pneu- 
monia 
Pneumococcic pneu- 
monia 
Pneumococciec pneu- 
monia 


80 
200 
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100 
100 
100 
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300 
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100 Oc. 
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days. 


The percentage of polymorphonuclear cells in the blood dropped from 46 


on admissian to 18 on the second day, 10 on the third day and 9 on the fourth day. 
There was no change in the total leukocyte count, hemoglobin content or erythrocyte 
count. Five days after treatment with sulfapyridine was stopped the percentage of 
polymorphonuclear cells had risen to 21. 


Case 16.—J. S., a 9 month old infant, was admitted to the hospital because 
of severe chronic eczema. During the third week in the hospital he contracted 
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pneumococcic pneumonia of type VI, which was treated with sulfapyridine in the 
usual dosage for two days. Before sulfapyridine was given the total leukocyte 
count was 15,000 and the differential count revealed 44 per cent polymorphonuclear 
neutrophils and 14 per cent eosinophils; on the second day of treatment the leuko- 
cyte count had dropped to 3,900 and the percentage of polymorphonuclear neutrophils 
to 5, and the percentage of eosinophils had risen to 30. Two days after sulfapyridine 
therapy was stopped the total white cell count was 6,500 and the percentage of poly- 
morphonuclear neutrophils was 27 and of eosinophils 11. The temperature became 
normal during the second day of treatment. 


Case 9.—J. M., a 9 month old infant, was admitted to the hospital because 
of acute pharyngitis and diarrhea of seven days’ duration. The temperature varied 
between 101 and 103 F. for the first three days in the hospital. Because Pneumo- 
coccus type IV was the predominating organism in a culture of material from 
the nasopharynx, sulfapyridine therapy was started on the third day. After two 
days of treatment there appeared a generalized morbilliform eruption, and the 
percentage of polymorphonuclear cells had dropped to 3 from the admission level 
of 27; the temperature had become normal. The spleen was not felt on the patient’s 
admission, but at the time the rash was noted its edge could be felt just below 
the costal margin. One day after sulfapyridine treatment was stopped 6 per cent 
of the white cells were neutrophils; after two days the percentage of polymorpho- 
nuclear cells had risen to 50 and the rash had disappeared except for a bulla 
over the chest which resembled a second degree burn. There was no change in 
the hemoglobin content, erythrocyte count or total leukocyte count. After the 
rash had completely disappeared, a patch test was performed with a 0.1 per cent 
aqueous solution of sulfapyridine; no local reaction resulted. Before the child’s 
discharge a single dose, similar in amount to the doses previously given, was 
administered. Within eight hours there was a drop in the percentage of poly- 
morphonuclear cells from 41 to 27, but no cutaneous eruption appeared. 


The fate of patients who have once had a sulfapyridine reaction when 
the drug is administered at a later date has not been studied carefully, 
but it has been inquired into briefly. In addition to J. M. (case 9, just 
reported), 7 other patients who had morbilliform eruptions were given a 
single dose of the drug within two weeks after the original reaction. 
In 2 cases an erythematous rash without fever appeared, in 1 case a 
rash and fever occurred, in 1 case fever without a rash resulted, and in 
3 cases no reaction was observed. The case of a patient whose original 
reaction was febrile will be reported later in this article. A child in 
whom leukopenia developed on the eleventh day of treatment was later 
given the drug for three weeks without any depression of the poly- 
morphonuclear cells. 

Because of the overlapping in therapeutic range it seemed important 
to know whether sulfanilamide could be given with impunity after a 
reaction to sulfapyridine had occurred and if the converse were true. 
The following case reports shed some light on this problem (the case 
numbers refer to table 3). 
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Case 17.—P. H., a 2 year old boy, was admitted because of eczema for six 
months and bilateral purulent otitis media for two weeks. Cultures of material 
from the ears revealed a mixed flora including Streptococcus haemolyticus. 
Sulfanilamide was given for four days, at the end of which time the temperature 
rose to 103.8 F. and a generalized morbilliform eruption appeared. The tem- 
perature remained elevated for three days. There was no significant change in 
the blood picture during this reaction. Later sulfanilamide was given again for 
two days; during this time the total white cell count rose from 13,000 to 19,000, and 
the percentage of polymorphonuclear neutrophils dropped from 45 to 9, while the 
percentage of eosinophils rose from 15 to 39. Two days after sulfanilamide therapy 
was stopped the percentage of neutrophils had risen to 37. No rash or fever was 
associated with the second reaction. 

As the ears continued to discharge, treatment with sulfapyridine was started 
after a few days. At the beginning of the treatment the total white cell count 
was 12,000; there were 37 per cent polymorphonuclear neutrophils and 22 per cent 
eosinophils; a similar count was obtained four days later. However, on the sixth 
day the total white cell count was 7,000, of which only 8 per cent were neutrophils 
and 10 per cent eosinophils. In spite of the neutropenia treatment with sulfa- 
pyridine was continued for three days, during which the total and differential counts 
changed little. One day after sulfapyridine therapy was stopped the total count 
had risen to 15,000, of which neutrophils comprised 31 per cent and eosinophils 18 
per cent. No rash or fever occurred during this episode. During the three 
reactions the hemoglobin content and erythrocyte count remained normal. 


Case 11.—W. P., a 5 year old boy, was admitted to the hospital with acute 
purulent otitis media due to Pneumococcus type I. There was no fever, but the 
left ear was discharging profusely. Administration of sulfapyridine was started, 
and although the ear stopped discharging after four days treatment was continued. 
On the eleventh day the temperature spiked to 101.8 F., and on the following day 
it rose to 103.4 F. No rash or neutropenia occurred. Sulfapyridine therapy was 
stopped, and the temperature subsided within twenty-four hours. After a few 
days a single dose of sulfapyridine was administered, and the temperature rose 
from 98.8 to 101.2 F. within four hours and then subsided promptly. A single 
dose of sulfanilamide was given, and no elevation of temperature occurred. The 
patient then received a second single dose of sulfapyridine, and this time his 
temperature rose from 99 to 102.4 F. Lastly, he was given a single dose of 
0.2 Gm. of pyridium (phenylazoalphadiaminopyridine monohydrochloride), and 
no elevation of temperature occurred. There was no rash or significant change 
in the blood counts during these reactions. 


ABSORPTION AND EXCRETION 


Since sulfapyridine is only slightly soluble in water it is surprising 
that it is rapidly absorbed from the gastrointestinal tract. Chart 9 shows 
the levels of the drug in the blood over four to six hour periods for 4 
patients after a single oral dose of 35 mg. per kilogram of body weight. 
The blood level curves reached their peaks in the first two hours. 

Sulfapyridine diffuses readily throughout the body fluids. We have 
found significant amounts in cerebrospinal, ascitic, synovial and pleural 
fluids, in fluid from a subdural hematoma and in the cord blood of a 
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newborn infant whose mother received sulfapyridine. Chart 10 shows 
the rate at which a single oral dose diffused into the cerebrospinal fluid 
of an infant with amaurotic familial idiocy who had no inflammation of 
the meninges. 
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Chart 9.—Rate of absorption of sulfapyridine by 4 patients given an initial dose 
of 0.035 Gm. per kilogram of body weight. 
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Chart 10.—Relation of the level of sulfapyridine in the blood to that in the 
spinal fluid (with oral administration of 0.024 Gm. per kilogram of body weight). 


In patients treated with approximately the same doses of sulfa- 
pyridine there has been a wide range in levels in the blood. For the 
45 patients previously mentioned the range, including only 80 per cent 
of the values, was from 3 to 11 mg. per hundred cubic centimeters. 
The reasons for these marked variations have not been entirely worked 
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out. It seems probable that occasionally the drug is not completely 
absorbed, though we know of no determinations on stools which prove 
this. Variations in the amount acetylated by the body could account for 
some variation in the level of the free sulfapyridine in the blood. In 
29 specimens of blood from 12 patients on which determinations of 
both free and total sulfapyridine were made, the range of the free in 
terms of percentage of the total was 40 to 98, with an average of 78 and 
a standard deviation of 17. 

As the ultimate level in the blood must depend on the amount 
excreted as well as on the amount absorbed, it is natural to look for 
variation in excretion as an explanation for the variation in level in the 
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Chart 11.—Relation of the volume of urine to the concentration of sulfapyridine 
in the urine, the total excretion and the level in the blood. 


blood. We have given the drug to only 1 patient who had significant 
impairment of renal function, and in her case a high level was maintained 
with only half the usual dose. 

In patients with normal renal function, one important factor control- 
ling the level in the blood, we believe, is the volume of urine. It has 
been observed clinically that several patients who took fluids poorly had 
high levels’ of the drug in the blood. Chart 11 illustrates the result of 
experimentally restricting and forcing fluids in 1 case. After a girl 
had been receiving 0.5 Gm. every four hours for several days, specimens 
of urine were collected over six hour periods for five days. During this 
time fluids were restricted for one day, with the result that the volume 
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of urine decreased, the level of sulfapyridine in the blood increased, 
the concentration of the drug in the urine increased, but the total amount 
excreted for each six hour period diminished. When fluids were forced 
the reverse effects were observed. 

Although it was surprising that sulfapyridine, with a solubility of 
only 1 Gm. in a liter,’ is rapidly absorbed, it seemed even more sur- 
prising that the drug did not accumulate rapidly in the body when doses 
of several grams daily were given to children who excreted less than a 
liter of urine daily. The reason became apparent when it was learned 
that the concentration of the free plus the acetylated sulfapyridine in the 
urine could reach high levels—above 500 mg. per hundred cubic centi- 
meters in 2 patients. 

In the urine as in the blood the percentage of free and of acetylated 
sulfapyridine varies widely. In 55 specimens of urine from 9 patients 
for whom determinations of both free and total sulfapyridine were made, 
the range of the free in terms of percentage of the total was 15 to 62, 
with an average of 30. The range of 17 determinations for 1 patient, 
however, was only 25 to 29. 


PARENTERAL ADMINISTRATION 


The occasional need for a preparation of sulfapyridine which can be 
given parenterally is well recognized. The sodium salt introduced by 
Marshall * is now available for experimental purposes and has apparently 
been used with success in some clinics.*5 Our experience with parenteral 
administration has been limited to the use of supersaturated solutions of 
ordinary sulfapyridine, which have been employed successfully in a few 
cases. In an attempt to determine the solubility of sulfapyridine in 
various solutions that could be given intravenously, it was learned that 
it was precipitated very slowly from a supersaturated solution containing 
dextrose. In an experiment done in duplicate it was found that after 
three days at room temperature a supersaturated solution of sulfapyridine 
in Ringer’s solution with 5 per cent dextrose contained 310 mg. of sulf- 
apyridine per hundred cubic centimeters. On several occasions we have 
used for intravenous administration a freshly prepared solution con- 
taining 300 mg. per hundred cubic centimeters. The solution is prepared 
by adding 300 mg. of sulfapyridine to each 100 cc. of sterile Ringer’s 
solution containing 5 per cent dextrose and heating in a boiling water 
bath until the powder has dissolved. The solution is allowed to cool 


3. Whitby, L. E. H.: Chemotherapy of Pneumococcal and Other Infections 
with 2-(p-Aminobenzenesulphonamido) Pyridine, Lancet 1:1210, 1938. 

4. Marshall, E. K., Jr., and Litchfield, J. T., Jr.: The Toxicity and Absorption 
of 2-Sulfanilamidopyridine and Its Sodium Salt, Science 88:597, 1938. 

5. Marshall, E. K., Jr., and Long, P. H.: Sodium Sulfapyridine, J. A. M. A. 
112:1671 (April 29) 1939. 
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slowly to body or room temperature and is used within a day or two 
after preparation. The py of one such solution was 4.3. Though we 
have given this solution intravenously on several occasions, our experi- 
ence is not large enough to permit us to recommend this procedure as 
safe. If one uses the solution soon after preparation, avoids cooling 
below body temperature and avoids agitation of the solution, stronger 
concentrations can be used. To a patient with Haemophilus influenzae 
meningitis a 0.6 per cent solution was given intrathecally on four occas- 
sions without any adverse effects. 


SUMMARY 


Sulfapyridine was used in the treatment of 140 patients with pneu- 
mococcic infections. No patients were left untreated for controls. 
Among the 100 patients with pneumonia only 1 death occurred. For 
9 of the 13 patients with pneumococcic bacteremia the blood cultures 
were negative within twenty-four hours after treatment was started. 
Some of the limitations of sulfapyridine were demonstrated in 2 cases 
of pneumococcic meningitis in which the patients died and in a case of 
pneumonia in which bacteremia persisted during five days of treatment 
before antipneumococcus serum was given. Studies on absorption and 
excretion of sulfapyridine are presented. 


DISCUSSION 


Dr. Henry J. GERSTENBERGER, Cleveland: Dr. Fulton evaluated the records 
of the infants and children ill with pneumonia treated during the past winter at 
Babies and Childrens Hospital and compared the period that elapsed before the 
temperature dropped after the administration of sulfapyridine had been started 
with the period that prevailed for patients not treated with sulfapyridine admitted 
since the hospital was opened in 1925. He found that the average duration of 
fever in the cases of pneumonia in which sulfapyridine was not used was about 
five and a half days and that the duration when sulfapyridine was given was 
about twenty hours. 

Some of the children, except for the drop in temperature, seemed not to be 
much better clinically for a day or two, and time and again they even seemed 
to be worse. Did Dr. Jorgensen and Dr. Christian notice the same thing? Because 
of these experiences I do not think that one is justified in concluding at this time 
that this drug is safe and may be used freely by general practitioners. It must 
still be used with great caution. 

Hematuria developed in 2 of my patients. One was the son of a physician, 
who was given the dose used by Dr. Jorgensen. The administration of sulfapyri- 
dine was repeated after an interval, and severe hematuria again developed. Fortu- 
nately, the urine again became entirely normal. 

Dr. BENJAMIN Kramer, Brooklyn: All who have studied the subject will 
agree that there is a marked variation in the concentration of sulfapyridine in 
the blood, which seems to bear little relation to the effectiveness of the drug. For 
that reason my co-workers and I attempted in 2 instances to determine the con- 
centration of both total and free sulfapyridine in the tissues. Since the determina- 
tions on the blood were made several days before death, I do not think that the 
values are pertinent. 
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There is a marked variation in the concentration of sulfapyridine in the tissues 
of different organs. The lowest concentration is found in the brain. High con- 
centrations are found in the kidneys, the liver and the lungs. 

The surprising observation, however, was the high percentage of free sulfa- 
pyridine in the tissues. Drs. Jorgensen and Christian reported that from 50 to 
75 per cent of the sulfapyridine in the blood is free. We found that between 84 
and 100 per cent of the sulfapyridine in the tissues is free. In view of the fact 
that the free drug is probably more closely related to the therapeutic effect, this 
finding is important. Only free sulfapyridine is found in the cerebrospinal fluid, 
which indicates possible impermeability of the capillaries to the conjugated, or 
acetylated, drug. 

Dr. Kennetu D. Biackran, Boston: What was Dr. Jorgensen’s experience 
with hematuria in his rather large series of cases? Emphasis should be placed 
on the case which he reported in which the pneumococcus was of type XIV and 
in which sulfapyridine did not seem to sterilize the blood stream until after the 
use of antipneumococcus serum. 

Considerable work has been done which suggests the combined treatment with 
sulfapyridine and with antipneumococcus serum. This is indicated in particular 
cases in which the strains of pneumococci may for some reason be resistant to 
' sulfapyridine, just as types of colon bacilli and of meningococci are resistant to 
sulfanilamide. Recent experience has shown that one should obtain a rather rapid 
therapeutic effect from the use of sulfanilamide or sulfapyridine and that if the 
beneficial effect is not prompt one should turn to the combined treatment with 
specific serum and with the indicated drug. 


Dr. Grtpert M. Jorcensen, New York: We also had a patient in whom 
gross hematuria developed. It appeared on the second day of treatment, subsided 
within a day after administration of sulfapyridine was stopped and did not recur 
when the same doses were given during convalescence. 

In a number of patients general improvement did not occur until a day or 
two after the fever had subsided. On the other hand, there were several who 


were fairly ill on admission but were sitting up playing on the next day. 
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The hypothesis that systemic conditions are concerned in the causa- 
tion of dental caries has led to studies of metabolic balances of 
calcium, phosphorus and nitrogen in an effort to determine whether 
differences in the utilization of these elements exist in groups of persons 
with and without caries. Boyd, Drain and Stearns’ reported that a 
group of children without dental caries showed greater average reten- 
tions of calcium and phosphorus than a group with active decay, but 
no such difference was found for nitrogen. The results for calcium and 
phosphorus for a group of children with inactive caries were intermediate 
between those for the caries-free group and for the group with active 
caries. The retentions of calcium and phosphorus, and also of nitrogen, 
were markedly increased in a group of 7 children as active caries became 
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inactive. It should be noted that a considerable number of the children 
investigated suffered from such metabolic disturbances as diabetes 
mellitus, late rickets, hyperparathyroidism, chronic acidosis and celiac 
disease. Koehne, Bunting and Morrell,? on the other hand, were not 
able to correlate differences in retention of calcium, phosphorus and 
nitrogen with changes in susceptibility to caries in a group of girls on 
whom balance experiments were performed by Hubbell and Koehne.* 

In the present study a comparison was made of the retentions of 
calcium, phosphorus and nitrogen of Eskimo children with and without 
dental decay. In the course of this investigation considerable information 
was obtained about the nature of Eskimo diet and the general nutritional 
status of the children. It appears that the only published balance study on 
Eskimos is that of Krogh and Krogh,* who investigated the nitrogen 
balance of 4 adult natives of Greenland after the ingestion of large 
quantities of protein. The retentions were variable, the same subjects 
showing positive and negative balances on different days. More recently 
Heinbecker,® Bertelsen,* Rabinowitch and his associates,’ Levine and 


Taylor J. Pyle, D.D.S., Supervisor of Dentistry for the Indian Service in 
Alaska, Otto George, M.D., Indian Field ‘Service Physician, Akiak, Alaska, and 
Mrs. Florence Hurst, R.N., Indian Field Service Nurse, Bethel, Alaska, were 
detailed by the Office of Indian Affairs to join the expedition. Dr. Pyle assisted 
with the dental examinations; Dr. George made the general physical examinations 
of the children at Kepnuk and Hooper Bay, Alaska, and Mrs. Hurst assisted 
with the balance experiments. 

Mr. and Mrs. C. Foster Jones, Indian Service teachers at Kepnuk, Mr. and 
Mrs. Elwin B. Dell, Indian Service teachers at Hooper Bay, the Rev. John P. 
Fox, S.J., Hooper Bay, the Rev. Douglas C. Schattschneider, missionary pastor 
of the Moravian orphanage at Nunapitsinghak, and Mrs. Mary L. York, R.N., 
superintendent, Mrs. Douglas C. Schattschneider, teacher, and Miss Mildred Siebke, 
housekeeper of the orphanage, cooperated in this study. The Rev. F. T. Schwalbe, 
superintendent of the Moravian Mission of Alaska, granted permission to conduct 
the study at the orphanage, and Prof. William J. Gies, of Columbia University, 
and Dr. Paul E. Howe, of the United States Department of Agriculture, made 
suggestions as to various phases of this study. 

1. Boyd, J. D.; Drain, C. L., and Stearns, G.: Metabolic Studies of Children 
with Dental Caries, J. Biol. Chem. 103:327 (Dec.) 1933. 

2. Koehne, M.; Bunting, R. W., and Morrell, E.: Control of Dental Caries in 
Children, Am. J. Dis. Child. 48:6 (July) 1934. 

3. Hubbell, R. B., and Koehne, M.: Effect of Varying Levels of Sugar Intake 
on Nitrogen, Calcium and Phosphorus Retention of Growing Children, Am. J. 
Dis. Child. 47:988 (May) 1934. 

4. Krogh, A., and Krogh, M.: A Study of the Diet and Metabolism of Eski- 
mos Undertaken in 1908 on an Expedition to Greenland, in Meddelelser om 
Grgnland, Copenhagen, C. A. Reitzels Forlag, 1914, vol. 51. 

5. Heinbecker, P.: (a) Studies on the Metabolism of Eskimos, J. Biol. Chem. 
80:460 (Dec.) 1928; (b) Further Studies on the Metabolism of Eskimos, ibid. 
93:327 (Oct.) 1931; Ketosis During Fasting in Eskimos, ibid. 99:279 (Dec.) 
1932. 
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his associates,* Waugh,® Rosebury and Karshan *° and Hgygaard ** have 
reported on different aspects of Eskimo nutrition and physiology. The 
study of calcium and phosphorus balances in African natives reported 
by Orr and Gilks ** seems to be the only study of this kind on another 
primitive group. 

The nutritional part of this investigation was conducted during 
March and April 1937 in three settlements of the isolated lower Kus- 
kokwim region of Alaska. The analyses of the food and excreta were 
carried out at Columbia University. Kepnuk, the first community 
visited, is about 50 miles (80.5 kilometers) south of Nelson Island 
and about 8 miles (12.9 kilometers) from the Bering Sea coast, on 
the Kepnuk River. At the time of our visit it had only 2 white residents, 
teachers in the Indian Service school for natives. The native popu- 
lation was about 180, consisting of 38 families living in 19 dwellings. The 
inhabitants of this village are poor and primitive, having had little asso- 
ciation with white people aside from the contact with the teachers, who 
had been in residence there for four years. 


6. Bertelsen, A.: Medical Statistics and Nosography of Greenland: I. Popu- 
lation Statistics, 1901-1930, in Meddelelser om Grgnland, Copenhagen, C. A. Reitzels 
Forlag, 1935, vol. 117, no. 1; II. Health Conditions in Greenland, ibid., 1937, vol. 
117, no. 2. 

7. (a) Rabinowitch, I. M.: Clinical and Other Observations on Canadian 


Eskimos in the Eastern Arctic, Canad. M. A. J. 34:487 (May) 1936. Rabinowitch, 
I. M., and Smith, F. C.: Metabolic Studies of Eskimos in the Canadian Eastern 
Arctic, J. Nutrition 12:337 (Oct.) 1936. (b) Corcoran, A. C., and Rabinowitch, 
I. M.: A Study of the Blood Lipoids in Canadian Eastern Arctic Eskimos, 
Biochem. J. 31:343 (March) 1937. 

8. Levine, V. E.: The Basal Metabolic Rate of Eskimos, J. Biol. Chem. 
119:1xi (June) 1937; Capillary Fragility Tests on Eskimos and Whites Living in 
the Arctic, ibid. 119:lxii (June) 1937. Levine, V. E.; Sachs, A., and Fabian, 
A. A.: The Blood Iron and Blood Copper of Eskimos, ibid. 119:1xiii (June) 1937. 

9. Waugh, L. M.: (@) Nutrition and Health of the Labrador Eskimo, with 
Special Reference to the Mouth and Teeth, J. Dent. Research 8:428 (June) 1928; 
A Study of the Nutrition and Teeth of the Eskimo of North Bering Sea and 
Arctic Alaska, ibid. 10:387 (June) 1930; 11:453 (June) 1931; (b) Dental Obser- 
vations Among Eskimo: VII. Survey of Mouth Conditions, Nutritional Study, 
and Gnathodynamometer Data, in Most Primitive and Populous Native Villages 
in Alaska, ibid. 16:355 (Aug.) 1937. 

10. Rosebury, T., and Karshan, M.: Dental Caries Among Eskimos of the 
Kuskokwim Area of Alaska: III. A Dietary Study of Three Eskimo Settle- 
ments, Am. J. Dis. Child. 57:1343 (June) 1939. 

11. Hgygaard, A.: Some Investigations into the Physiology and Nosology 
of Eskimos from Angmagssalik in Greenland, in Skrifter om Svalbard og Ishavet, 
1937, no. 74. 

12. Orr, J. B., and Gilks, J. L.: Physique and Health of Two African Tribes, 
Medical Research Council, Special Report Series, no. 155, London, His Majesty’s 
Stationery Office, 1931. 
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The second settlement studied was Hooper Bay, situated about 150 
miles (241.4 kilometers) north of Kepnuk on the Bering Sea coast. 
This is one of the most populous native villages in the Kuskokwim- 
Yukon delta region, having about 250 native residents. The village has 
had an Indian Service school for more than twenty years and a mission 
since 1928. The only white inhabitants were the 2 school teachers, 
their 144 year old son and the missionary. There is no trading post at 
the village, and the inhabitants are to a large degree unaffected in their 
primitive dietary habits. 

The third settlement was the Moravian orphange for native and 
“breed” children at Nunapitsinghak, on a slough of the Kuskokwim 
River about 18 miles (28.9 kilometers) above Bethel. The nearest 
settlement is Quithluk, a native village about 3 miles (4.8 kilometers) 
away. The children are largely isolated from outside contacts, both 
white and native. At the time of our visit there were 31 orphans, 
including 20 full-blooded Eskimos and 11 “breeds.” Clinical, bacterio- 
logic, nutritional and salivary data in relation to dental caries of inhabi- 
tants of these three settlements have been reported by Waugh,** Rosebury 
and Waugh,’® Rosebury and Karshan*° and Karshan, Rosebury and 
Waugh."* 

THE PROCEDURE 


It was planned to conduct a study of the metabolic balances of 


calcium, phosphorus and nitrogen in relation to dental caries. Selected 
communities in which housing facilities existed were chosen. During 
winter and early spring, when the experiment was conducted, the only 
practical means of reaching this region and traveling from one commu- 
nity to another is by airplane. 

The experiments were conducted in the Indian Service school houses 
at Kepnuk and Hooper Bay and at the Moravian orphanage at Nuna- 
pitsinghak. The first three days at both Kepnuk and Hooper Bay were 
devoted to questioning the white residents concerning the current diet 
of the natives in the village and to visiting the natives’ dwellings to 
obtain as much information as possible about their mode of living 
and eating, since no essential changes were to be made in the diet of 
the children who were to serve as subjects of the metabolic study. 
During this time the food to be used was purchased from native resi- 


13. Rosebury, T., and Waugh, L. M.: Dental Caries Among Eskimos of the 
Kuskokwim Area of Alaska: I. Clinical and Bacteriologic Findings, Am. J. Dis. 
Child. §7:871 (April) 1939. 

14. Karslian, M.; Rosebury, T., and Waugh, L. M.: A Study of Dental Caries 
Among Eskimos of the Kuskokwim Area of Alaska: II. Biochemical Character- 
istics of Stimulated Saliva Correlated with Dental Caries and the Occurrence of 
Salivary Calculus, Am. J. Dis. Child. $7:1026 (May) 1939. 
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dents and the mission in amounts large enough to last for the duration 
of the experiment. At the orphanage the current diet, which was 
practically the same each day, was used as the basis for the preparation 
of the experimental diet. 

In each settlement the teeth of all the children were examined with 
dental explorer and mouth mirror in clear daylight, with the aid of a 
chip blower, dental floss and a small flashlight when necessary. At 
Kepnuk and Hooper Bay a routine medical examination was conducted 
on all the children by Dr. Otto George, of the Indian Service. At the 
orphanage the general health of the children was determined by personal 
inspection and by examination of the available health records. In each 
community no child with any disease or physical defect which could 
be detected by a general medical examination was chosen as a subject 
for the experiment. 

The incidence of dental caries at Kepnuk and Hooper Bay was 
low, making the choice of cases limited. At Kepnuk only 4 children 
with caries were found. Three of these constituted our group with 
caries. At Hooper Bay 4 of the total of 6 children with decayed teeth 
were chosen. The children in the groups with caries at these two settle- 
ments were between the ages of 7 and 15 years. Subjects chosen for the 
caries-free groups were of approximately the same age and physical 
makeup as those in the groups with caries. At the orphanage, where 
the incidence of caries was much greater than at the other two settle- 
ments, children with most caries were chosen to correspond in age and 
physical makeup with a previously selected caries-free group. This 
group at the orphanage included children of the age range of those in 
the experiments in the other two communities. 

The teeth of the caries-free groups were free from cavities or fillings, 
as determined by a thorough dental examination. Children having 
occlusal pits or fissures large enough to admit the sharp point of an 
explorer were excluded. The absence of deciduous teeth at the time 
of examination was not considered a cause for exclusion of a child from 
a caries-free group, but those with missing permanent teeth were not 
included. 

In the groups with caries the number of cavities per child varied 
from two to eleven. Carious lesions were considered active when the 
exposed dentin was soft, cream colored and easily penetrated by the 
sharp point of an explorer or when the point of an explorer entered 
pits and fissures having soft material at the base. Lesions were regarded 
as inactive when exposed dentin surfaces were hard, brown or brownish 
black and could not be penetrated by the sharp end of an explorer or 
when pits and fissures large enough to admit an explore.’ were discolored 
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brown or brownish black and had hard bases. The groups with caries 
consisted of children with active or inactive decay or both. 

The diets used in our experiments were based on our preliminary 
dietary survey in each community, with particular emphasis on the 
dietary habits of the selected subjects. The experimental diets at 
Kepnuk and Hooper Bay were essentially similar to those consumed by 
all the children in their homes during the period of the survey. The 
diets fed the children were therefore characteristic for the period 
during which they were under observation. The diets of primitive 
peoples vary greatly both in quantity and in quality from season to 
season and occasionally from day to day. Although the diet at the 
orphanage is not subject to such great variation, its character changes 
as different foods become available or scarce. The diets used in the 
experiments at the three settlements are indicated in table 1. 

At Kepnuk it was found that the natives were subsisting almost 
entirely on needlefish, blackfish and tea. Needlefish are about 1 to 2 
inches (2.5 to 5 cm.) long, with dorsal spines which give them their name. 
The whole fish is usually dipped in seal oil and eaten raw, frozen or after 
being thawed out. A variety of blackfish, which vary in length from 2 to 
9 inches (5 to 23 cm.) and are indigenous to this region, were prepared 
according to native custom by cooking in just enough water to cover them 
until they could be halved by pinching between the thumb and forefinger. 
Such cooking took about twenty minutes and left the fish half raw. 
They were fed with the soup. The supply of seal oil, which is obtained 
from the blubber of the spring seal catch and used during the year, was 
almost exhausted at the time of our visit. The only sample of seal 
oil available for the experiment, obtained from a native with consider- 
able difficulty, was rancid. It may be noted that the natives use rancid 
oil except for short periods when the supply is fresh. Tea was prepared 
with tea bags and boiled snow water. 

At Hooper Bay the native diet was less uniform than at Kepnuk. 
Several families were fortunate enough to have freshly caught seal ; 
others were using dried salmon and dried tomcod saved from their 
previous summer and fall catches; a few were eating cooked needlefish. 
Two children living at the mission and several others who were chosen 
for the experiment were getting in addition some bread prepared in 
the native manner, by mixing a dough of flour, baking soda and water 
and frying in seal oil. Tea was drunk by all. The selected diet was a 
fair cross section of the current native diet. A freshly caught seal was 
purchased from a native and butchered, and all its organs and muscles 
cooked. The cooked material was hashed thoroughly, placed in a large 
flat baking pan and stored in the cold. Oil was obtained from the 
blubber of this animal by rendering with heat. Dried uncleaned frozen 





SIEGEL ET AL—DIET AND METABOLISM OF ESKIMOS 25 


tomcod and dried frozen salmon sides were purchased from the mission. 
Whole needlefish were cooked in water and served with the soup. Tea 
was prepared as at Kepnuk. 


TABLE 1.—Average Amounts of Various Foods Fed per Child per Day 
in Three Eskimo Settlements + 








Kepnuk Hooper Bay Moravian Orphanage 
March 8 to March 10,1987 March 25 to March 81, 1937 April 7 to April 18, 1987 


Morn- Frozen needlefish. .214.38 Gm. ,e . Cooked dried apple.... 51.7 Gm. 
ing . Cooked cereal (farina)100.0 Gm. 


Frozen needlefish. .214.38 Gm. 
Seal oil........... . 10.3 ec. 


Even- Cooked blackfish..214.83Gm. Dried salmon 
ing .Oce. Seal oil 
Seal hash 


At bedtime 





t Water was allowed at will throughout the day, but the intake of each child was measured. 
The average amount of water drunk by a child per day at Kepnuk was 690 cc., at Hooper Bay, 
580 ce., and at the orphanage, 790 cc. 

* At Kepnuk and Hooper Bay tea was offered to each child after each meal. On several 
oceasions the tea was refused by some of the children. 


TABLE 2.—Average Composition of Diet per Child per Day* ' 








Kepnuk Hooper Bay Orphanage 


83.7 Gm. 220.6 Gm. 158.7 Gm. 
46.1 Gm. 152.9 Gm. 83.8 Gm. 
14.7 Gm. 48.5 Gm. 268.7 Gm. 
809 2,450 2,444 
3.62 Gm. 0.51 Gm. 
Phosphorus i 4.43 Gm. 1.95 Gm. 
Nitrogen 13.44 Gm. 35.34 Gm. 24.64 Gm. 
Calcium-phosphorus ratio 1.40 0.81 0.26 


Acid-base balance 30 ce. excess 136 ec. excess 136 ce. excess 
1N base 1N acid 1N acid 





* The caleilum, phosphorus and nitrogen values were obtained by analysis of the food. 
The protein values were calculated by multiplying the nitrogen contents by 6.25. At Kepnuk 
the fat content of the foods was determined by analysis and the carbohydrates by difference. 
The fat and the carbohydrate content of the diet at Hooper Bay and at the orphanage and 
the acid-base balance of all the diets were estimated from the food analyses, from the data 
of Rosebury and Karshan?° and from the tables given by H. C. Sherman (Chemistry of 
Food and Nutrition, ed. 5, New York, The Macmillan Company, 1987). 


At the orphanage the current diet was continued with slight modifi- 
cation. Bread was baked daily according to the usual procedure at the 
institution, from half white and half whole wheat flour. The milk used 














26 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


in the cereal and for drinking consisted of a dilution of condensed milk 
in the proportion of one 13 ounce (384 cc.) can per 2,000 cc. of river 
water. Dried apple was cooked in a little water with a small amount 
of brown sugar. For cereal, 600 Gm. of farina was cooked with 8,000 
cc. of water. Reindeer hash was prepared from the cooked red meat 
of a carcass from the regular stock of the orphanage. The dried 
salmon was from the catch of the previous summer. The cocoa was 
prepared by heating a mixture of 57.5 Gm. of the powder, 55 Gm. 
of brown sugar, one 13 ounce (384 cc.) can of evaporated milk and 
4,000 cc. of water. The cod liver oil was of the ordinary medicinal 
variety given all the orphans during the winter months. Tea was 
prepared by dipping tea bags in boiling river water. 

For the duration of the experiments at Kepnuk and Hooper Bay 
the children were housed in the school under close observation. All 
ate and slept in the schoolhouse and were allowed to return home only 
for brief visits under supervision. They were closely watched during 
their play both indoors and outdoors. At the orphanage no changes 
were made in the children’s routine except to segregate at feeding time 
the group under observation. They attended school, did chores and 
played outdoors at regularly stated times. The conditions here were ideal 
for this study. 

Field conditions required periods of adjustment and of collection 
of excreta to be as short as possible. The children at Kepnuk and 
Hooper Bay had to be placed under conditions of restraint that were 
extreme for Eskimo children, who are usually undisciplined. Therefore 
they could not be forced to remain for long under the conditions 
required by the experiment. In addition, the generally marked consti- 
pation, common among these people, caused delay because of the long 
time required for elimination of stools corresponding to the experi- 
mental periods. At the orphanage a limiting factor for the period of 
study was the spring breakup of ice, which would have prevented us 
from leaving the Kuskokwim region for about a month after completing 
the experiment. 

At Kepnuk, after a three day period of adjustment to the diet, excreta 
corresponding to the next four days of feeding were collected. At both 
Hooper Bay and the orphanage the periods of adjustment and collection 
were two and four days, respectively. It may be noted that because 
of the relatively slight differences between the selected diets and those 
which the children had been living on, it was deemed unnecessary to 
extend the period of adjustment beyond two or three days. 

Measured amounts of food were served to the children three times 
daily, at about 8:30 a. m. and 12:30 and 6 p. m. In addition, at 
Hooper Bay each child was given a portion of dried tomcod before 
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bedtime, as was the custom in the village. The amount of fish fed to the 
children at Kepnuk during the period of collection was based on the 
amount they chose to satisfy their appetites during the period of adjust- 
ment. However, since the amount of seal oil available at the time of 
our visit was small, it was necessary to feed the children restricted 
amounts. The quantity offered was undoubtedly less than that ingested 
in the early part of the winter, when the supply of oil is more abundant. 
At the time of the experiment, no other fat of the type eaten by the 
natives was available. There was no such problem at Hooper Bay, 
all foods usual to the season except needlefish being available in adequate 
amounts. The quantities offered to the children there were based on 


TaB_e 4.—Average Daily Calcium, Phosph 








Age, Height, Weight, _— Perio 
Subject Type of Caries Years Inches Kg. Days 


Free of caries A. M. None 15 63.0 


None 


None 


Average for caries-free group 


With caries 


Inactive 
Inactive 


Average for group with caries 





amounts they had been accustomed to eat. This was true also at the 
orphanage. 

Aliquot portions of all the foods were collected for determination 
of calcium, phosphorus and nitrogen. Solid foods, except dried salmon 
and tomcod, were dried at 90 to 100 C.; liquid foods were concentrated 
by heat to a small volume before being bottled for shipment. All 
uneaten residues, which consisted of the bones of the cooked blackfish, 
the bones and remnants of skin of: the dried tomcod and the remnants 
of skin of the dried salmon, were collected for analysis. 

Twenty-four hour specimens of urine were collected and preserved 
with toluene. Aliquot portions of about 125 cc. containing toluene were 
bottled for shipment. Fecal differentiations were made with carmine 
and charcoal. Stools were collected in weighed porcelain dishes. At 
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Kepnuk the fecal specimens after freezing and thawing were so dry 
that attempts at further drying were not practical under the conditions 
of the experiment, and the total untreated specimens were shipped in 
corked bottles sealed with paraffin. At the time of analysis the speci- 
mens were free from ammoniacal odor. At Hooper Bay and the orphan- 
age, where the stools were softer than at Kepnuk, aliquot portions 
for the periods were treated with about 10 cc. of 1 per cent hydrochloric 
acid in alcohol and dried before bottling. At the orphanage, in several 
instances in which drying of stools could not be completed, 3 cc. of 
5 per cent thymol in alcohol was added as a preservative. Fecal separa- 
tions were attempted for two day periods, but in many instances, 


d Nitrogen Balances of Children at Hooper Bay 








Calcium Phosphorus Nitrogen 
= A. - A. 








Intake, 
Gm. per 
Day 


5.109 


3.194 
4.151 


3.858 
3.194 
751 


» 
o 
Q 

o. 


3.472 


Output, Output, Output, 
Gm. per ly Gm. per 
Day Day 


"1.158 . 35.570 
2.159 5 
1.658 





indicated in tables 3, 4 and 5, only four day separations were possible, 
since prolonged retention of the feces prevented exact quantitative 
separations for a shorter period. 

During the preliminary period at each settlement the specific 
gravity of the urine was determined, and qualitative urinary tests were 
carried out on each twenty-four hour specimen for the reaction to 
litmus and the presence of coagulable protein, sugar, acetone, diacetic 
acid and indican. 

ANALYTIC METHODS 

Food.—The calcium, the phosphorus and the nitrogen content of foods were 
determined by the methods described by Rosebury and Karshan 1° with the 
following modifications: The ash was dissolved in 10 cc. of twice normal hydro- 
chloric acid, and 1 or 2 cc. was analyzed for calcium. The ash solutions of food 
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residues containing much bone were often diluted to as much as 500 cc. The 
final titration was made with hundredth normal potassium permanganate. In the 
case of liquid foods, definite volumes were evaporated to dryness in platinum 
crucibles and ashed, and the ash solution was analyzed for calcium. In the determina- 
tion of phosphorus, definite volumes of food were digested with 2.7 cc. of eighteen 
times normal sulfuric acid and hydrogen peroxide. From 2 to 10 cc. of the phos- 
phorus digest was analyzed for nitrogen. 


Excreia.—Excreta were analyzed by the same methods used for food, with 
the modifications to be noted. 

Urine: After combination of volumes of urine to correspond with fecal periods, 
20 cc. samples wére evaporated to dryness in platinum crucibles and ashed. The 
ash was dissolved in 15 cc. of half normal hydrochloric acid, diluted to a volume 
of 20 cc. and 4 cc. analyzed for calcium. For the determination of phosphorus 
content, 50 cc. of urine was digested with 2.7 cc. of eighteen times normal sulfuric 


TaBLe 6.—Calcium, Phosphorus and Nitrogen Retentions of the Groups 
Without and With Caries at Three Eskimo Settlements 








Orphanage Hooper Bay Kepnuk 
A. A. ~~ xX 


Freeof With  Freeof With Freeof With 
Group Caries Oaries Caries Caries Caries Caries 


No. of subjects.... 4 4 4 4 4 3 


Caleium, Mg. per Average 1.0 —0.2 51.6 58.2 —33.7 —3.0 
Kg. per day Range —7 to5 —8to6 43.5to —63 to—8 —34to13 


Phosphorus, Mg. Average 5.0 8.2 36.3 —26.5 —9.3 
per Kg. per day Range —5to12 —Il4tol8 33to40 —4lto—7 —28tol 
Nitrogen, Mg. Average 78 96 195.2 —196.5 —109 


per Kg. per day Range 15 to 118 —70 to 106 to —20to —I172to 
165 296.5 —§1 —l1 





r 





acid and hydrogen peroxide. After digestion and dilution to 50 cc., 4 cc. was 
added to a 50 cc. volumetric flask and the analysis continued as for food. The 
nitrogen content was determined with 0.5 cc. of the phosphorus digest. The 
color was developed in a volume of 100 cc. 

Feces: About 5 Gm. was dried at 95 to 100 C. in a weighing bottle for about 
seventy to eighty hours. The total loss of water was calculated as the total of the 
value thus obtained and that previously obtained in Alaska. Approximately 2 Gm. 
of the dried sample was ashed, dissolved in 15 cc. of twice normal hydrochloric 
acid and diluted to a volume of 100 cc. From 1 to 2 cc. was analyzed for calcium. 
For phosphorus, after digestion of approximately 0.3 Gm. samples and dilution 
to a volume of 50 cc., 1 to 5 cc. was taken for analysis. The color was developed 
in a volume of 100 cc. From 1 to 3 cc. of the phosphorus digest was used for 
the determination of nitrogen. 


RESULTS AND .COMMENT 


The retentions of calcium, phosphorus and nitrogen per kilogram 
of body weight of the individual children in the three communities are 
given in tables 3, 4 and 5. A summary of these data is presented in 
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table 6. It is clear from the data that no correlation was found between 
the retentions of these elements and the presence or absence of dental 
caries in the children studied. Furthermore, the retentions of those 
with active caries fell within ranges of the caries-free children and those 
with inactive caries. Although the balances were in general uniform 
for all the children in any one place, marked differences were found 
in retentions between the children in any two communities. For this 
reason the children of one settlement were not compared with those of 
another. The characteristic balances in each community were apparently 
determined by the type of diet. 

At the orphanage, although the caloric value of the diet was high, 
the intake of calcium per day was somewhat lower and the intakes of 
phosphorus and protein were somewhat greater than the amounts gen- 
erally regarded as adequate for children of the ages studied. The 
average ratio of calcium to phosphorus in the diet was 0.26. The daily 
intakes of calcium and phosphorus and the calcium-phosphorus ratio 
corresponded closely to the values reported by Rosebury and Karshan *° 
on the basis of the amounts ingested per year. The vitamin D content 
of the diet was undoubtedly adequate, since the children received 
approximately 600 U. S. P. units in the form of cod liver oil in addition 
to that from other sources. The diet was estimated to be potentially 
acid (table 2). 

According to Sherman and Hawley,’® about 1 Gm. of calcium and 
1.16 to 1.46 Gm. of phosphorus per day in the diet are adequate for 
children between the ages of 3 and 13 years, provided milk is included 
in at least moderate amounts. If, as is generally stated, an adequate 
protein intake for children is from 10 to 15 per cent of the total caloric 
requirement, the amount of protein which should be ingested per day 
by children between the ages of 7 and 15 years is approximately 56 
to 85 Gm., or 9 to 13.5 Gm. of nitrogen, assuming that the diet is 
adequate in calories and the protein is of the right kind. 

The retentions of calcium and phosphorus at the orphanage were 
lower than those found by Sherman and Hawley ** for normally grow- 
ing children. They found that on a normal mixed diet which included 
750 Gm. of milk per day, there was an average daily storage of 10 mg. 
of calcium and 8 mg. of phosphorus per kilogram of body weight. 
When the daily allowance of milk was increased to 1,000 Gm., the 
average retention of calcium was increased to 17 mg. per kilogram per 
day. The average retentions of these elements reported by Boyd, Drain 
and Stearns? were 17, 15 and 10 mg. of calcium and 14, 11 and 9 mg. of 


15. Sherman, H. C., and Hawley, E.: Calcium and Phosphorus Metabolism in 
Childhood, J. Biol. Chem. 53:375 (Aug.) 1922. 
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phosphorus per kilogram per day for the caries-free children and those 
with inactive and active caries, respectively. These values are higher 
than those reported by other workers in balance studies on children on 
diets presumably adequate. For example, Lantz, Smith and Leverton ** 
obtained an average retention of 6.9 mg. of calcium and 3.4 mg. of 
phosphorus per kilogram per day, and Hubbell and Koehne* found 
that the average retention per kilogram per day was 5 mg. of calcium 
and 7 mg. of phosphorus. The average retention of nitrogen at the 
orphanage fell within the range reported by others for children. 

At Hooper Bay the caloric value of the diet and the calcium, phos- 
phorus and protein intakes were unusually high. The average ratio 
of calcium to phosphorus in the diet was 0.81. It was not possible 
to determine with any degree of certainty whether the vitamin D con- 
tent of the diet was adequate. The main source of this vitamin was 
probably the salmon, which constituted a large proportion of the diet. 
The retentions of calcium and phosphorus were unusually high, much 
greater than those reported by Sherman and Hawley ** under optimal 
conditions. The retention of nitrogen was likewise unusually high. It 
is possible that previous depletion of the body may account in part for 
these high retentions. It has been pointed out?’ that variable reten- 
tions of calcium and phosphorus by children may be due to the variable 
condition of the skeletal tissues with respect to the storage of these 
elements. Wang, Kaucher and Frank,'* Boldt, Brahm and Andresen *® 
and Jeans and Stearns‘ have reported that previous depletion of the 
store of calcium will accelerate its storage when the diet is improved. 
The diet at Hooper Bay was estimated to be potentially acid, suggesting 


16. Lantz, E. M.; Smith, M. C., and Leverton, R. M.: The Calcium and Phos- 
phorus Metabolism of Children with Mottled Enamel, J. Home Econ. 27:236 
(April) 1935. 

17. (a) Clark, G. W.: Studies in Mineral Metabolism of Adult Man, Univ. 
California Publ. Physiol. (no. 17) 5:195, 1926. Daniels, A. L.; Hutton, M. 
K.; Knott, E. M.; Everson, G., and Wright, O. E.: Relation of Ingestion of Milk 
to Calcium Metabolism in Children, Am. J. Dis. Child. 47:499 (March) 1934. 
Daniels, A. L.; Hutton, M. K.; Knott, E. M.; Wright, O. E., and Forman, 
M.: Calcium and Phosphorus Needs of Pre-School Children, J. Nutrition 10:373 
(Oct.) 1935. Fairbanks, B. W., and Mitchell, H. H.: Relation Between Calcium 
Retention and the Store of Calcium in the Body, with Particular Reference to 
the Determination of Calcium Requirements, ibid. 11:551 (June) 1936. (b) 
Jeans, P. C., and Stearns, G.: Human Requirement of Vitamin D, J. A. M. A. 
111:703 (Aug. 20) 1938. 

18. Wang, C. C.; Kaucher, M., and Frank, M.: Metabolism of Undernour- 
ished Children: IV. Calcium Metabolism, Am. J. Dis. Child. 35:856 (May) 1928. 

19. Boldt, F.; Brahm, C., and Andresen, G.: Langfristige Mineralstoffunter- 
suchungen an zwei gesunden Sauglingen bei mineralstoffarmer und -reicher Kost, 
Arch. f. Kinderh. 87:277 (June 21) 1929. 
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that potential acidity of the diet is not incompatible with high reten- 
tions of calcium and phosphorus when these elements are fed in 
adequate amounts. 

It is interesting to observe that the distribution of protein, fat and 
carbohydrate of the Hooper Bay diet agreed fairly well with that 
estimated by Krogh and Krogh* as the average daily diet of natives 
of Greenland and by Rabinowitch and Smith ™ for Eskimos of the 
Canadian Eastern Arctic when food is plentiful. 

At Kepnuk the caloric value of the diet was low, although the pro- 
tein intake was more than adequate. As already pointed out, the low 
fuel value of the diet at the time the experiment was conducted was a 
result of the limited supplies of seal oil characteristic of this period of 
the year. On the other hand, the average calcium and phosphorus 
intakes were unusually high, the calcium intake being even greater than 
that at Hooper Bay, although the phosphorus intake was a little less 
than at the latter place. The ratio of calcium to phosphorus in the diet 
was 1.4. The daily intake of phosphorus corresponded closely to that 
reported by Rosebury and Karshan’® on the basis of the amount 
ingested per year, although the daily intake of calcium and therefore 
the calcium-phosphorus ratio were found to be considerably higher 
in the present study. Rosebury and Karshan stated that their estimate 
of calcium is subject to correction since they were unable to determine 
the amount of calcium contributed to the diet by the ingestion of bones. 
The potential reaction of the diet at Kepnuk was estimated to be 
alkaline, differing in this respect from the diets at Hooper Bay and the 
orphanage, which were potentially acid. This may be accounted for by 
the unusually high intake of calcium at Kepnuk and presumably repre- 
sents a transient condition occurring during the season when this 
experiment was conducted. 

It is not possible to determine from available data whether the diet 
was adequate in vitamin D. No estimations have been made of the 
vitamin D content of the needlefish and blackfish, which constituted 
the bulk of the diet at Kepnuk. Reports on the vitamin D content 
of seal oil *° indicate that it is low. 


20. Bills, C. E.: Antirachitic Substances: II. The Action of n-Butyl Nitrite 
on Activated Cholesterol and the Antirachitic Vitamin, J. Biol. Chem. 66:451 
(Dec.) 1925; VI. The Distribution of Vitamin D, with Some Notes on Its 
Possible Origin, ibid. 72:751 (April) 1927. Matzko, S. N.: Antirachitic Vitamin 
D and Its Content in Fats of Sea Mammals and Fishes, Rep. Astrakhan Volgo- 
Caspian-Sea Scientific Fisheries Sta. (no. 4) 7:75, 1931; abstracted, Biol. Abstr. 9: 
319 (Feb.) 1935; Der Vitamingehalt im Fett der Meeressaugetiere: Untersuchung 
des Robben- und Delphinfetts auf seinen Gehalt an D- und A-Vitamin, Arch. f. 
Tierenahrung u. Tierzucht 9:638, 1932. Matzko, S. N., and Vital, D. A.: Gehalt 
des Seebarsch-, Meerschwein- und Seehundfettes an Vitamin D, Ztschr. f. Unter- 
such. d. Lebensmitt. 63:495 (May) 1932. 
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There was an interesting condition at Kepnuk when the calcium 
and phosphorus intake are considered in relation to the caloric value 
of the diet. The ingestion of a diet of the kind on which the natives 
were living at the time of our experiment would involve an intake of 
from 15 to 20 Gm. of calcium and from 10 to 15 Gm. of phosphorus 
per day to supply an adequate amount of calories. Therefore, sub- 
sistence on low caloric diets may have been a physiologic response of 
these natives to prevent the ingestion of such enormous amounts of 
calcium and phosphorus during the period when needlefish constitutes the 
bulk of their diet. This condition probably exists only for limited 
periods. It is interesting to note in this connection that Hrdli¢ka 
found that the natives living along the lower part of the Kuskokwim 
River are the shortest of all the Eskimos in the Kuskokwim River region. 
He attributed their short stature to poor food and the difficult life they 
lead. Our observations may help to explain Hrdlicka’s finding. 

In 5 of the 7 children at Kepnuk there was a negative calcium 
balance, an average of 34 mg. per kilogram per day. Six of the 
children showed losses of phosphorus averaging 9 mg., and the whole 
group showed large negative nitrogen balances—an average of 170 
mg. per day. The negative nitrogen balance was probably a result of 
the low caloric value of the selected diet, coupled with previous partial 
depletions of stored fat and glycogen. 

The surprisingly large negative calcium and phosphorus balances of 
most of the children at Kepnuk were probably not due to the low calory 
diet. It has been shown that the growth of the skeleton continues on 
a diet deficient in calories. Aron ** reported that when growing dogs 
were fed a low calory diet their skeletons continued to grow and increase 
in weight. It was found that the bones of the stunted animal were of 
approximately the same length and weight as those of dogs weighing 
twice as much. The ash content remained unchanged. Winters, Smith 
and Mendel ** reported that the weight of the femurs of rats that had 
been stunted on a low calory diet was 90 per cent above that of animals 
of the same body weight. Lusk, citing the results of Kumagawa, 
pointed out that after long periods of fasting the least loss occurs in 
the skeletal tissue. For example, after a twenty-four day fast the loss 


21. Hrdlicka, A.: The Eskimo of the Kuskokwim, Am. J. Phys. Anthropol. 
13:93 (July-Sept.) 1933. 

22. Aron, H.: Nutrition and Growth, Philippine J. Sc., s.B 4:1 (Feb.) 1911. 

23. Winters, J. C.; Smith, A. H., and Mendel, L. B.: The Effects of Dietary 
Deficiencies on the Growth of Certain Body Systems and Organs, Am. J. Physiol. 
80:576 (May) 1927. 


24. Lusk, G.: The Elements of the Science of Nutrition, ed. 4, Philadelphia, 
W. B. Saunders Company, 1928, p. 112. 
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of weight on a fat-free basis was only 5 per cent for the skeletal tissue 
of a dog, as compared with 42 per cent for muscle, 50 per cent for liver 
and 62 per cent for pancreas. The negative balances of calcium and 
phosphorus may have resulted, however, from the unusually high intake 
of these elements, fed in a calcium to phosphorus ratio of 1:4, with a 
possible vitamin D deficiency. In this connection it is interesting to 
note that Gerstenberger *° was able to produce rickets in young monkeys 
kept in an environment free from actinic rays and fed a diet having 
a calcium-phosphorus ratio of 1.3. The calcium and the phosphorus 
intake were relatively high—0.44 Gm. of calcium and 0.36 Gm. of 
phosphorus per day. Another possible reason for the negative bal- 
ances may be the relatively low fat content of the diet. This is sug- 
gested by the finding of McDougall ** that rickets can be prevented 
in rats on a low calcium rachitogenic diet by the addition of 11 per 
cent of fat, such as olive oil or lard. 

At Kepnuk an average of 95 per cent of the excreted calcium was 
found in the feces, as compared with that of about 90 and 60 per cent 
ordinarily found for infants and adults, respectively. This greater fecal 
output was accompanied with a large amount of phosphorus in the feces 
—an average of 65 per cent of the total excreted. At Hooper Bay and 
the orphanage, however, the percentages of calcium and phosphorus 
excreted in the feces were much less than at Kepnuk—79 per cent 
for calcium and 27 per cent for phosphorus at Hooper Bay, and 83 
per cent for calcium and 28 per cent for phosphorus at the orphanage. 
It is well known that in both clinical and experimental rickets there is 
an increased excretion of calcium and phosphorus in the feces.”” 

The qualitative tests on urine gave the following results: All the 
specimens gave an acid reaction to litmus. All tests for coagulable 
protein, sugar, acetone and diacetic acid gave negative results. The 
specific gravity of all specimens was within the normal range. The 


25. Gerstenberger, H. J.: Effect of Parenteral Administration of Salt Solu- 
tions on Calcification in Vivo of Bones of Monkeys Made Rachitic by Light 
Deficiency, J. Biol. Chem. 128:xli (May) 1938; Rickets in Monkeys (Macacus 
Rhesus), Am. J. Dis. Child. 56:694 (Sept.) 1938. 

26. McDougall, E. J.: The Counteraction by Fat of the Anticalcifying Action 
of Cereals, Biochem. J. 32:194 (Jan.) 1938. 

27. Schabad, J. A.: Zur Bedeutung des Kalkes in der Pathologie der Rachitis: 
III. Der Kalkstoffswechsel bei Rachitis, Arch. f. Kinderh. 53:380, 1910; IV. 
Der Phosphorstoffwechsel bei Rachitis, ibid. 54:83, 1910. Telfer, S. V.: Studies 
in Calcium and Phosphorus Metabolism: V. Infantile Rickets; the Excretion and 
Absorption of the Mineral Elements and the Influence of Fats in the Diet on 
Mineral Absorption, Quart. J. Med. 20:7 (Oct.) 1926. Hawk, P. B., and Bergeim, 
QO.: Practical Physiological Chemistry, ed. 11, Philadelphia, P. Blakiston’s Son & 
Co., 1937, p. 870. Harris, L. J.: Vitamins in Theory and Practice, London, Cam- 
bridge University Press, 1935, p. 142. 
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absence of acetone bodies in the urine of Eskimos at Hooper Bay, who 
were eating a high protein, high fat and low carbohydrate diet, was in 
accordance with the observations of Heinbecker ** and Rabinowitch and 
Smith ™ on Eskimos living in the Canadian Eastern Arctic. Urquhart ** 
has reported that in his examinations of over 1,000 samples of urine from 
Eskimos of the Canadian Northwest territories he never obtained a 
positive reaction for sugar. A slightly positive result for indican was 
obtained in a few instances. However, the period of fecal retention 
could not be correlated with the presence or absence of indican. 
Although constipation was widespread, the presence of indican was rare. 


SUMMARY 


In the balance experiments performed on Eskimo children for two 
to four days in three different settlements in the Kuskokwim region 
of Alaska, no correlation was found between the retentions of calcium, 
phosphorus or nitrogen and the presence or absence of dental caries. 
There were 12 children in the caries-free groups. Of the 11 children 
in the groups with caries, the 3 with active caries had retentions which 
fell within the ranges of the caries-free group and those with inactive 
caries. The age ranges in the groups without and the groups with caries 
were 8.5 to 15 years and 7 to 15 years, respectively. 

There were marked differences in the balances of calcium, phos- 
phorus and nitrogen between the children of each community, rang- 
ing from large positive to large negative values. On the other hand, 
the retentions were in general fairly uniform for all the children 
in any one community. Since the diets of primitive peoples who 
obtain white man’s food in limited amounts vary greatly from season 
to season and occasionally from day to day, the results obtained for 
two of the communities—Kepnuk and Hooper Bay—apply to the period 
when this study was made. This is true to only a limited degree for 
the third settlement studied, an orphanage, where the native foods are 
regularly supplemented to a large extent by white man’s food, making 
the diet more uniform during the year. 

Although the results obtained reveal the nutritional status of the 
children during a two to four day experimental period, it is possible 
that the conditions which were found to exist during this time pre- 
vailed, with minor variations, over much longer intervals. Our data 
suggest, therefore, that freedom from dental caries, found in most of 
the natives in the area studied, may exist despite such diverse conditions 
—many of which were doubtless seasonal in the communities studied— 


28. Urquhart, J. A.: The Most Northerly Practice in Canada, Canad. M. A. 
J. 33:193 (Aug.) 1935. 
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as diets (@) low in calcium and moderately high in phosphorus (at the 
orphanage) or (b) very high in both calcium and phosphorus (at Kepnuk 
and Hooper Bay), (c) potentially acid (at Hooper Bay and the 
orphanage) or (d) potentially basic (at Kepnuk), (¢) causing high 
positive metabolic balances of both calcium and phosphorus (at Hooper 
Bay) or (f) causing large negative metabolic balances of both calcium 
and phosphorus (at Kepnuk). The data reported in this paper also 
suggest that there is no basis for the view frequently held that the 
freedom from caries enjoyed by a primitive people is due to a nutritional 
superiority of “natural” as compared with “civilized” diets. 
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Stimulated and unstimulated salivas of persons with and without 
dental caries have been studied extensively in an effort to determine 
whether differences occur in certain salivary characteristics. In most 
studies of this kind higher mean values for total calcium, inorganic 
phosphate and carbon dioxide capacity were found for caries-free 
persons than for persons with active caries. The differences between 
the means were in some instances either definitely significant statistically 
or bordering on significance. Persons who had inactive decay or could 
not be placed in either the caries-free group or the group with active 
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caries yielded less consistent results, resembling the former group in 
some characteristics and the latter group in others.2, For Kuskokwim 
Eskimos without caries and with active caries, Karshan, Rosebury and 
Waugh * reported differences in the mean values for calcium, inorganic 
phosphate and carbon dioxide capacity of stimulated saliva which were 
similar in direction to those previously found for clinic patients. 

Saliva has also been investigated for a possible correlation between 
the occurrence of calculus and certain salivary constituents.* It was 
found that for both stimulated and unstimulated salivas the mean values 
for calcium and inorganic phosphorus were lower in the calculus-free 
group than in the group with calculus.° In the studies of Eskimos 
previously mentioned, differences in the same direction were found in 
stimulated saliva for calcium and inorganic phosphate and, in addition, 
for the carbon dioxide capacity, the mean value of which was lower 
in the calculus-free group than in the group with calculus. 

The present report deals with further studies of the saliva of 
Eskimos of the Kuskokwim area of Alaska in relation to dental caries 
and to the occurrence of salivary calculus. The subjects included native 
children of Kepnuk, Hooper Bay and the Moravian orphanage at 
Nunapitsinghak, on whom metabolism studies, reported elsewhere,® were 
conducted, and, in addition, a number of natives of Nunivak Island. 


METHODS 


The subjects, ranging in age from 7 to 40 years, were divided into two groups, 
those free from caries and those with caries, on the basis of the dental examination 
described in the balance studies. There were 20 in the former group and 11 in 
the latter. Three of the 11 in the group with caries were regarded as having 
active caries by the criteria previously stated, which could not be made as rigorous 


2. Karshan, M.: (a) Factors in Human Saliva Correlated with the Presence 
and Activity of Dental Caries, J. Dent. Research 15:383 (Dec.).1936; (b) unpub- 
lished data. 

3. Karshan, M.; Rosebury, T., and Waugh, L. M.: Dental Caries Among 
Eskimos of the Kuskokwim Area of Alaska: II. Biochemical Characteristics of 
Stimulated Saliva Correlated with Dental Caries and the Occurrence of Salivary 
Calculus, Am. J. Dis. Child. 57:1026 (May) 1939, 

4. Rosebury, T., and Karshan, M.: Salivary Calculus, in Gordon, S. M.: 
Dental Science and Dental Art, Philadelphia, Lea & Febiger, 1938, chap. 7, p. 250. 

5. Tenenbaum, B., and Karshan, M.: Factors in Human Saliva Correlated 
with the Occurrence of Salivary Calculus, J. Am. Dent. A. 24:1255 (Aug.) 1937; 
Factors in Unstimulated Saliva Correlated with Calculus, J. Dent. Research 17: 
334 (Aug.) 1938. 

6. Siegel, E. H.; Waugh, L. M., and Karshan, M.: Dietary and Metabolic 
Studies of Eskimo Children With and Without Dental Caries, Including Studies of 
the Metabolic Balances of Calcium, Phosphorus and Nitrogen, Am. J. Dis. Child., 
this issue, p. 19. 
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as those used by one of us 7@ in studies of clinic patients. In the remaining sub- 
jects caries was apparently inactive. 

Saliva, stimulated to flow by the chewing of paraffin, was collected at Kepnuk, 
Hooper Bay and the orphanage from two to three hours after breakfast and at 
Nunivak Island in the afternoon at least one hour after eating. Approximately 
15 cc. portions were obtained and preserved with 0.05 cc. of a 2 per cent solution 
of mercury bichloride. Unstimulated saliva, obtained with minimum movement 
of the tongue, cheeks, lips and jaw, was also collected at Kepnuk, Hooper Bay 
and the orphanage from two to three hours after breakfast in 15 cc. portions and 
treated with mercury bichloride. Preservation by this method introduces only 
small and fairly constant changes in the characteristics to be studied, as previously 
reported. The tubes were closed with rubber stoppers, sealed with paraffin and 
shipped to Columbia University. Both types of saliva were analyzed there for 
calcium, inorganic phosphate and carbon dioxide capacity by methods previously 
described.?4 


TABLE 1.—Average Values for Analyses of Saliva of Alaskan Eskimos Correlated 
with Dental Caries and Salivary Calculus 








Total Inorganic CO2 
Number Calcium, Phosphate, Capacity, 
Type of of Average Mg. per Mg. per Ce. per 
Saliva Group Subjects Age, Yr. 100 Ce. 100 Ce. 100 Ce. 


Stimulated Caries-free 19 19.5 J 13.4 43.3 
With caries 10 11.9 . 12.5 $7.5 


Unstimulated Caries-free 12 12.3 . 16.3 23.6 
With caries ll 11.8 . 16.0 21.1 


Stimulated Calculus-free 8 12.8 . 12.9 36.4 
With calculus 19 19.1 i 18.2 42.8 


Unstimulated Calculus-free 8 12.8 . 15.8 19.5 
With calculus 12 11.4 " 16.4 25.4 





RESULTS 


As indicated in table 1, the mean values for calcium, inorganic 
phosphate and carbon dioxide capacity were somewhat greater in the 
caries-free group than in the group with caries. Although some of the 
differences between the means are rather small, their direction cor- 
responds with those previously reported for clinic patients and for 
Eskimos from the same region. In the previous investigations,’ subjects 
with apparently inactive caries were excluded from the group with active 
caries, which was compared with a caries-free group. Since in the 
present study only 3 of the 11 subjects with caries had appreciable 
carious activity and the groups were comparatively small, and, more- 
over, since previous investigations have not always shown consistent 
differences-between caries-free subjects and subjects with inactive caries, 
the present results are all the more interesting. 

The salivary data have been regrouped in relation to the occurrence 
of calculus. The mean values of the calculus-free group and of the 
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group in which various degrees of deposit were found are given in 
table 1. Although the differences between the means of the two groups 
for calcium and carbon dioxide capacity of stimulated saliva and for 
calcium and inorganic phosphate of unstimulated saliva are rather small, 
they are similar in direction to those reported previously. The differ- 
ence between the groups as to the inorganic phosphate content of 
stimulated saliva is much smaller than that previously reported. Data 
on the carbon dioxide capacity of unstimulated saliva in relation to the 
occurrence of calculus have not been reported before. As shown in 
table 1, the mean value for the carbon dioxide capacity of unstimulated 
saliva is lower in the calculus-free group than in the group with calculus. 

The average ages of the caries-free subjects and the subjects with 
caries in the series with unstimulated saliva were nearly alike, while in 
the series with stimulated saliva the average age was greater for those 
without caries than for those with caries. That the differences in 


TABLE 2.—Relation of Salivary Data to Age in Caries-Free Alaskan Eskimos 








Averages 
= 





Total Inorganic ee 
Number of Average Calcium, Phosphate, COs Capacity, 
Subjects Age Range, Yr. Age, Yr. Mg. per 100 Ce. Mg. per 100 Ce. Ce. per 100 Ce. 


17 615 12.2 5.6 12.8 40.8 
14 16-27 20.6 6.0 13.5 36.7 
11 30-40 85.5 5.7 13.2 40.9 





salivary characteristics are not appreciably affected by age is indicated 
by the data in table 2, in which average values for calcium, inorganic 
phosphate and carbon dioxide capacity are correlated according to age. 
In order to eliminate the factor of caries in determining the effect of 
age, data for the caries-free subjects alone were regrouped according 
to age. To give greater validity to this correlation, the number of sub- 
jects was increased by including the 22 caries-free Eskimos under 40 
who were reported previously. Table 2 thus extends the data given 
in the earlier report.* It appears from the collectively considered data 
that none of these characteristics of stimulated saliva shows a definite 
trend with age within the range studied. It is worthy of note that the 
values for calcium, phosphorus and carbon dioxide capacity of the 
youngest subjects in table 2 are greater than the values for the subjects 
with caries of a similar average age. These conclusions are in agreement 
with those given in the previous study.® 

It would appear also that the difference in average age between the 
groups with and without calculus does not affect the chemical data, as all 
but 4 of the 19 subjects in the group with calculus were caries free and 


8. Karshan, Rosebury and Waugh,? table 2. . 





KARSHAN ET AL.—SALIVA OF ESKIMOS 43 


all except 2 of the 8 calculus-free subjects had caries. This inverse 
relation between dental caries and the occurrence of salivary calculus 
has already been pointed out.® 

The unusually high values for the carbon dioxide capacity of both 
stimulated and unstimulated saliva of these Eskimos are of interest. 
They confirm the previous findings for stimulated saliva of these natives. 
It is also worthy of note that the mean values for carbon dioxide 
capacity of unstimulated saliva of the natives of Kepnuk (31.7 cc. per 
hundred cubic centimeters) and of Hooper Bay (22.7 cc. per hundred 
cubic centimeters) were much greater than those for the children of the 
orphanage (12.9 cc. per hundred cubic centimeters), where the diet was 
less in accord with the usual Eskimo dietary than at the two former 
settlements. This was true, but to less degree, for stimulated saliva, 
for which the mean values per hundred cubic centimeters were 41.7 cc. 
at Kepnuk, 39.7 cc. at Hooper Bay and 34.6 cc. at the orphanage. 

Although the high average values for carbon dioxide capacity of 
stimulated saliva are based on a small series of cases, their agreement 
with the previously reported findings * suggests that such high values 
are characteristic of Eskimos living on their native diet. This seems 
to be true also for unstimulated saliva. Moreover, it appears that the 
conditions associated with a high salivary carbon dioxide capacity are 
also those under which the Eskimo remains free from dental caries. 

According to our estimate of the acid-base balances of the diets of 
these settlements at the time of our experiment, the reaction was 
potentially alkaline at Kepnuk and potentially acid at both Hooper Bay 
and the Moravian orphanage.* Hence the carbon dioxide capacity of the 
saliva would seem to be unrelated to the acid-base balance of the diet. 
This accords with the findings of Clark and Shell® for unstimulated 
saliva of adults and with the observations of Koehne, Bunting and 
Morrell ?° for stimulated saliva of children. 


SUMMARY 


In a study of stimulated and unstimulated saliva of Kuskokwim 
Eskimos, higher mean values for total calcium, inorganic phosphate 
and carbon dioxide capacity were found in a caries-free group than in a 
group with caries. In the studies of stimulated saliva there were 19 
caries-free subjects and 10 subjects with caries, while in the studies of 
unstimulated saliva there were 12 caries-free subjects and 11 subjects 
with caries. Only 3 in the group with caries had active decay, in varying 


9. Clark, G. W., and Shell, J. S.: The Influence of Diet upon the Inorganic 
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degree ; the others had apparently inactive caries. Although in. several 
instances the differences in mean values between the two groups are 
small, they are similar in direction to those previously reported both for 
clinic patients and for Kuskokwim Eskimos. 

Similarly, the mean values for total calcium, inorganic phosphate 
and carbon dioxide capacity were somewhat lower in a calculus-free 
group than in a group with varying amounts of calculus. Again the 
differences are smaller than those previously reported for clinic patients 
and for Eskimos, but are in the same direction. 

The data indicate that there is no correlation between the carbon 
dioxide capacity of saliva and the acid-base balance of the diet. 


630 West One Hundred and Sixty-Eighth Street. 





A STUDY OF THE FEET OF INFANTS 
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In 1932 King? described a new method of recording children’s 
footprints and pointed out that the correct print to be analyzed is the 
walking print. Bivings ? in 1933 called attention to the angle of prona- 
tion of the foot and the accompanying rolling out of the ankle. He 
later ® presented a new method of studying footprints and heelprints of 
children. 

The Bivings classification of feet follows: 

1. Perfect feet, with no abduction and no pronation. 

2. Feet with first degree weakness, the footprint line passing out 
approximately through the fourth toe and the angle of pronation not 
exceeding 10 degrees. 

3. Feet with second degree weakness (borderline), the footprint line 
passing out approximately through the third toe and the angle of prona- 
tion not exceeding 14 degrees. 

4. Feet with third degree weakness, the footprint line passing out 
near the great toe and the angle of pronation exceeding 14 degrees. 

Bivings* recently simplified his classification and now includes in 
his normal class the previous first two classes; the second class com- 
prises the borderline group, with second degree weakness, and the third 
class is termed weak. 

The present study is based on the records of 473 infants and children 
from 1 to 12 years of age. The development of the feet of these children 
has been followed, and particular attention has been given to those 
showing no development or slow development of the arch. The different 
age groups are given in table 1. 

The walking footprint records of these children have been reviewed ; 
they are classified in table 2. 


1. King, H.: A New Method of Recording Children’s Foot Prints, Am. J. 
Dis. Child. 43:89 (Jan.) 1932. 

2. Bivings, L.: Heel Printing in Flat Feet, Am. J. Dis. Child. 46:1050 
(Nov.) 1933. 

3. Bivings, L.: Classification of Weak Feet in Children and a Method of 
Analyzing Footprints and Heelprints, Am. J. Dis. Child. 49:1164 (May) 1935. 

4. Bivings, L.: Personal communication to the author. 
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It will be noted from table 2 that there is a steady increase in the 
percentage of developed feet from the twelfth month to the twelfth 
year. For his reason feet have been classified as not developing, 


TaBLe 1—Number and Age Groups of Four Hundred and Seventy-Three 
Children Whose Feet Were Studied 








Age, Yr. 
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TABLE 2.—Development of the Feet of Four Hundred and Seventy-Three 
Children Classified by Age and Sex 








Peeinnennim ve PE aT 


Feet Developed Feet Developing Feet Not Develop'ng 
» = rs A 


ne Boys Girls ie Boys Girls ie Boys Girls x 
aS L—S eee 
% No. No. No. &% No. % No. %&% 


49 2 15 aa 
5 36 17 9 10 
82 54 4 10 4 6 
8 4 3 4 6 








TABLE 3.—Results of Corrective Measures * 








Feet Previously Developing Feet Previously Not Developing 
>. a 


Age Boys Girls Boys Girls 
12 months 9 improved 12 improved 10 developed 8 improved 
1-2 years 6 not checked 8 not checked 2 unchanged 1 unchanged 
5 not checked 8 not checked 
2-4 years 12 improved 15 improved 1 improved 1 improved 
2 not improved 3 not improved 2 not improved 1 not improved 
9 not checked 11 not checked 9 not checked 7 not checked 
4-6 years 8 not checked 8 improved 5 not checked 5 not checked 
4 not checked 
6-12 years 1 improved 4 not checked 8 not checked 5 not checked 
1 not checked 











* The notation “‘not checked” indicates that these children did not return for reexamina- 
tion of the feet. 


developing and developed. From the second through the fourth year 
there is a greater increase in the incidence of feet going through the 
developing stage and a decrease in the incidence of those in the non- 
developing stage. 

Table 3 reveals the results in a small group after corrective measures 
were instituted. 
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COMMENT 


It is apparent that the rate of development of the foot and of its 
longitudinal arch varies considerably but as a rule progresses most 
rapidly in the age period from 1 through 4 years. There is no essential 
difference between boys and girls in the rate of development of the arches. 
There are a certain number of children whose feet continue in a non- 
developing stage, and corrective measures applied to these feet over 
years do no good. Up to the time of writing no foot in the developing 
group that was subsequently reexamined has returned to the nondevelop- 
ing stage. 

SUMMARY AND CONCLUSIONS 

The incidence of developed, developing and nondeveloping feet seen 
in private practice is given. 

Many developing and nondeveloping feet given corrective measures 
subsequently become fully developed. 

A certain number of feet fail to develop in spite of corrective 


measures. 
Recheck has shown no instance of recession to an earlier type of 
foot. 
The recording of footprints and heelprints is a valuable aid to the 
pediatrician ; it allows him to advise his patients of corrective measures 
and, in time, to show them the results of these measures. 
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Since the introduction of the Weltmann serocoagulation reaction in 
1930, numerous European investigators, among whom may be men- 
tioned Purper,’ Carriére, Martin and Dufossé,? Teufl® and Rosegger,* 
have verified the value of this test as a nonspecific laboratory aid in 
diagnosis and prognosis. The information obtained by the use of the 
Weltmann test helps to indicate the nature of the pathologic process 
predominant at the time, that is, whether it is exudative, fibrotic or septic. 
The literature indicates that in many instances the Weltmann reaction 
may give more information than the sedimentation rate. 

We have investigated the Weltmann reaction as associated with 
most of the conditions encountered in a general children’s hospital and 
have shown * that predominantly exudative conditions such as lobar and 
bronchial pneumonia, abscess, purulent effusions, acute tonsillitis, sup- 
purative arthritis, acute rheumatic arthritis and the progressive stages of 
tuberculosis are characterized by a shift to the left, with the coagulation 


Read at the regular meeting of the Chicago Pediatric Society, Dec. 20, 1938. 
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Klein, R. I.: The Value of the Weltmann Serum Coagulation Reaction as a 
Laboratory Diagnostic Aid, Ann. Int. Med. 12:1948, 1939. 
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band ranging from 0 to 5. The Weltmann reaction is usually normal 
or increased during septic conditions unassociated with foci of exudation 
such as subacute bacterial endocarditis, otogenic sepsis and the bacteremic 
stage of typhoid fever. Normal or increased coagulation bands are also 
associated with parenchymal damage to the liver such as occurs in 
catarrhal jaundice and cardiac decompensation. In the presence of 
fibrotic processes, the serum gives a shift to the right, and the coagula- 
tion band is usually 7 to 10. Cirrhosis of the liver, the fibrotic stages 
of tuberculosis, tertiary syphilis and Hodgkin’s disease fall into this 
group. 

From the foregoing statements it can be seen that the Weltmann 
reaction is of diagnostic value in that, it reflects the nature of a pathologic 
process. In addition, it may be used as a prognostic aid in the study 
of diseases which last for long periods and which are characterized by 
phases of exudation followed by proliferation or fibrosis. An outstand- 
ing example of such a disease is tuberculosis. For in this condition the 
Weltmann reaction helps to indicate when exudation, or activity, is 
present and when fibrosis, or healing, is taking place. This has been 
shown by a number of authors, including Dissmann® and ourselves.’ 


PATHOLOGY OF RHEUMATIC FEVER 


Swift * has pointed out that the pathologic processes in rheumatic 
fever resemble to a certain extent those occurring in tuberculosis. In 
the evolution of the rheumatic lesion three stages are recognized. Swift 
and, more lately, Skworzoff ® have shown that the first stage is exudative, 
being characterized by effusion into the joints and serous cavities and 
by edema and cellular infiltration of the myocardium and endocardium. 
In the heart focal areas of necrosis may occur. Following this is the 
stage of healing, in which the outstanding event is proliferation in and 
about the injured tissue; this may lead to the so-called specific granu- 
lomas of rheumatic fever, the Aschoff bodies. Finally the granulomas 
and injured tissue are replaced by scars. 

Histologic examination of the heart in a case of rheumatic carditis 
may show vascular endothelial proliferation and perivascular cellular 
reactions (Aschoff bodies) as well as fibrinoid degeneration in the sub- 
intima of the blood vessels. 


6. Dissmann, R.: Ueber den Wert der Weltmannschen Reaktion bei der 
Beurteilung der Lungentuberkulose, Beitr. z. Klin. d. Tuberk. 84:270, 1934. 

7. Levinson, S. A., and Klein, R. I.: The Weltmann Serum Coagulation 
Reaction: A Comparison with the Sedimentation Reaction and with Clinical Find- 
ings in Pulmonary Tuberculosis, Am. Rev. Tuberc. 37:200, 1938. 

8. Swift, H. F.: Chronicity of Rheumatic Fever, New England J. Med. 211: 
197, 1934, 

9. Skworzoff, M. A.: Histomorphologie der rheumatischen Myokarditis und 
ihre klinische Bedeutung, Acta rheumatol. 10:2, 1938. 
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Mote, Massell and Jones *® have shown that there are several stages 
in the evolution of the so-called specific rheumatic nodule. These are 
(a) structural alteration in collagen, with edema and fibrinous deposit ; 
(b) vascular damage and polymorphonuclear and lymphocytic infiltra- 
tion, with proliferation and early perivascular mesenchymal cells invad- 
ing the altered collagen foci, and (c) later gradual and progressive 
organization from perivascular areas to centers of necrotic foci. 
This last reaction involves, among other cells, multinuclear cells which 
stain somewhat like fibroblasts and can deposit intercellular collagen. 
This ultimately leads to progressive organization and replacement of the 
lesion with fibrous tissue. It appears that the pathologic processes 
leading to the formation of the rheumatic nodule are the same whether 
the nodule occurs in the subcutaneous tissue or in the heart. 

Since rheumatic fever is, then, a disease characterized pathologically 
by exudation and proliferation, we were particularly interested in study- 
ing the Weltmann reaction in the presence of this condition. We also 
made observations on the sedimentation rate and compared it with the 
Weltmann reaction, because “. . . the sedimentation rate is con- 
sidered the most valuable single blood study in rheumatic fever.” ™ 


TECHNIC OF THE WELTMANN TEST 
Weltmann ** found that normal human serum diluted fifty times 


is not coagulated by heat unless there is a minimum concentration of 
0.04 per cent calcium chloride or its equivalent in the serum mixture. 
The serum of patients with certain abnormal conditions was found to 
require concentrations of calcium chloride greater than 0.04 per cent for 
coagulation by heat to occur, while the serum of other subjects 
coagulated with concentrations lower than 0.04 per cent. 


A stock solution of 10 per cent calcium chloride (CaCle.6H:O) is prepared, and 
from this 10 dilutions are made, containing, respectively, 0.1, 0.09, 0.08, 0.07, 0.06, 0.05, 
0.04, 0.03, 0.02 and 0.01 per cent calcium chloride. Ten small test tubes are placed 
in a rack and numbered in order from 1 to 10. Into each tube is pipetted 5 cc. of the 
similarly numbered calcium chloride solution and 0.1 cc. of unhemolyzed serum. The 
tubes are shaken and left in a boiling water bath for fifteen minutes. They are then 
removed, and the tubes which show coagulation or flocculation are noted. Coagula- 
tion always begins in the tubes with the higher concentrations of calcium chloride 
and stops toward the lower concentrations. That is, if there is coagulation in 


10. Mote, J. R.; Massell, B. F., and Jones, T. D.: Pathology of Spontaneous 
and Induced Subcutaneous Nodules in Rheumatic Fever, J. Clin. Investigation 16: 
129, 1937. 

11. King, R. L.: Symptoms and Signs of Rheumatic Fever, J. Pediat. 14:404, 
1939. 

12. Weltmann, O.: Ueber die Spiegelung exsudativ-entziindlicher und fibroser 
Vorgange im Blutserum, Med. Klin. 26:240, 1930; Zur Leberpathologie, Wien. 
klin. Wchnschr. 43:1301, 1930. 





KLEIN ET AL—RHEUMATIC FEVER 51 


the fifth tube, for example, there necessarily will be coagulation in the first 4 
tubes. The number of tubes in which coagulation occurs gives the coagulation 
band of the serum. 

There is usually a sharp, unmistakable differentiation between the last tube 
which shows coagulation and the next tube, which may be only turbid or cloudy. 
Sometimes, however, there is slight or doubtful coagulation in the intermediate 
tube, and in such cases the coagulation band is said to be between that tube and 
the one before it. For example, if tube 6 has definite coagulation and tube 8 has 
none but tube 7 has a slight amount, the coagulation band is 6%. With normal 
serum the first 6 tubes usually show coagulation, so that the normal coagulation 
band is 6. If the coagulation band is less than 6, the reaction shows a shift to 
the left and is indicative of an exudative process. When the coagulation band is 
greater than 6 the reaction shows a shift to the right and indicates a fibrotic or 
septic process or parenchymal hepatic damage.!* 


MATERIAL AND METHODS 


The basis of this report is a study of 110 children with rheumatic fever who 
were admitted to the Cook County Children’s Hospital between June 1936 and 
June 1938. In all cases, blood for testing the Weltmann reaction and the sedi- 
mentation rate was drawn within several days after admission to the hospital. 
In a number of cases repeated observations were made, usually every second or 
third day during the febrile period of the illness and approximately weekly there- 
after, as long as the child was in the hospital. 

The coagulation band was determined by Weitmann’s original technic and the 
sedimentation rate by the method of Wintrobe and Landsberg,!* with a correction 
for the red cell volume because of the varying degree of anemia in rheumatic 
fever. Although there is some dispute in the literature as to whether it is neces- 
sary or even desirable to correct the sedimentation rate for anemia, we felt that 
since we were comparing the sedimentation rate with results of a test which is 
not at all affected by the erythrocyte picture, it would be more desirable to use 
the corrected sedimentation rate. This conclusion is especially supported by the 
recent work of Hubbard and McKee,'® who often found severe secondary anemia 
in the active phases of rheumatic fever. In our tables we have followed the sug- 
gestion of Smith 26 and have indicated the observed sedimentation rate, the red 
cell volume and the corrected sedimentation rate. The latter was obtained by 
the use of the Wintrobe and Landsberg curves. In our charts only the corrected 
sedimentation rate is noted. In order to obtain the normal value for the red cell 
volume of a child we adopted the figures of Mugrage and Andresen.17_ The sedi- 
mentation rate was in each case corrected to the normal cell volume for a child 
of the same age as given by these authors. 


13. A photograph has been published which illustrates these reactions (J. 
Lab. & Clin. Med. 23:53, 1937). 

14. Wintrobe, M. M., and Landsberg, J. W.: A Standardized Technique for 
the Blood Sedimentation Test, Am. J. M. Sc. 189:102, 1935. 

15. Hubbard, J. P., and McKee, M. H.: The Anemia of Rheumatic Fever, 
J. Pediat. 14:66, 1939. 

16. Smith, C. H., in discussion on Massell, B. F.: Clinical Application of the 
Sedimentation Rate, J. Pediat. 12:681, 1938. 

17. Mugrage, E. R., and Andresen, M. J.: Values for Red Blood Cells of 
Average Infants and Children, Am. J. Dis. Child. 51:775 (April) 1936. 
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RESULTS 


For evaluation of results, the study is divided into two parts. The 
first deals with single observations on all of the patients, the second 
with repeated observations on selected subjects over periods ranging 
from twenty to two hundred and one days. 


STUDIES ON CORRELATION WITH A SINGLE OBSERVATION 
FOR EACH PATIENT 

The children in this group were classified in four divisions according to the 
clinical diagnosis. Of a total of 110 patients there were 26 with uncomplicated 
chorea, 32 with acute rheumatic arthritis but without signs of cardiac involve- 
ment, 39 with active rheumatic carditis with or without chorea or arthritis and 
13 with decompensation. In a number of cases the initial values were discarded 
and later values used because of the difficulty sometimes encountered in properly 
classifying a case. For instance, in a child admitted with acute rheumatic arthritis 
but without evidence of cardiac abnormality there not infrequently developed signs 
of cardiac involvement during his hospital stay. Because to use the initial deter- 
mination and to classify such a case as an example of rheumatic arthritis without 
carditis would be misleading, we took the first observation made after the onset 
of the cardiac symptoms and classified the results under the heading acute carditis. 
In addition, a number of cases have been omitted from consideration entirely 
because the presence of a soft apical systolic murmur without cardiac enlargement 
or other signs of carditis during the hospital stay made it difficult to determine 
whether cardiac involvement was present. 


Chorea.—Twenty-six children with chorea having no other mani- 
festations of rheumatic fever during the period of observation were 
studied. The series was divided into two groups. A group of 20 
children includes those with no history of infection preceding the onset 
of the choreiform movements. A group of 6 subjects is made up of 
those in whom there was a history of infection preceding the onset of 
the symptoms but no clinical evidence of infection during the hospital 
stay. 

Seventeen of the 20 children with chorea for whom no history of 
any preceding infection could be obtained had normal corrected sedimen- 
tation rates varying from 4 to 15 mm. In 3 cases the sedimentation 
rate was moderately increased, ranging from 20 to 33 mm. The 
coagulation band ranged from 5 to 8 and had no relation to the sedi- 
mentation rate. Of the 6 cases in which there was a history of infection 
preceding the onset of the chorea, in 5 the sedimentation rates were 
rapid, varying from 25 to 41 mm., and in 1 the rate was normal. The 
coagulation band in this group also ranged from 5 to 8. Four of the 
6 children had symptoms of rheumatic arthritis two weeks to three 
months before the onset of the chorea, and 1 had scarlet fever six 
weeks previously. The other child had a sore throat about three weeks 
before the onset of choreiform movements. 
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Thus 17 of 20 children with clinically uncomplicated chorea had 
normal sedimentation rates. This agrees with the findings of other 
investigators, who reported chorea to be usually associated with a normal 
sedimentation rate. There are some cases of chorea without other 
clinical evidence of rheumatic fever, however, in which an increased 
sedimentation rate is observed. This may be related to an infection 
shortly prior to the onset of the chorea. The fact that an increased 
sedimentation rate is found in some cases of chorea in which no history 
of infection can be obtained may mean only that the infection was not 
noticed. The outcome of the chorea was the same in those children 
whose sedimentation rates were normal and in those whose rates were 
increased. In none of them did carditis develop during the periods of 
observation, which ranged from two to six months. A number of other 
children with chorea had rapid sedimentation rates and presented other 
manifestations of rheumatic fever while under observation, but they 
are considered with the group who had arthritis or carditis. Increase 
in the sedimentation rate of a child with chorea who has no other 
rheumatic manifestations may mean either that the child had a previous 
infection, rheumatic or nonrheumatic, or that other rheumatic manifesta- 
tions or some other infection is developing. The fact that in most cases 
chorea is associated with a normal sedimentation rate cannot be used 
as evidence that chorea is not a rheumatic infection. It is possible that 
the infectious state preceded the chorea by such an interval that the 
sedimentation rate had become normal when the choreiform symptoms 
appeared. McCulloch ** suggested that chorea is an exudative manifes- 
tation of the rheumatic state and that the lesions in the brain in chorea 
are similar to those occurring in the joints, the heart and other parts 
of the body. A study of the Weltmann reaction in cases of chorea 
does not substantiate this. Our finding of an increased coagulation band, 
which is frequently associated with convalescence from an exudative 
type of infection, may mean that in some cases chorea is a late mani- 
festation of rheumatic fever. While there is considerable discussion 
in the literature as to whether chorea is a manifestation of rheumatic 
fever,’® we are in agreement with Jones and Bland,?° who stated: “We 


18. McCulloch, H.: Encephalitis Rheumatica (Chorea Minor of Sydenham), 
J. Pediat. 13:741, 1938. 

19. Ash, R., and Einhorn, N. H.: Use of Typhoid Vaccine in Treatment of 
Chorea: Its Possible Dangers, Am. J. Dis. Child. 50:879 (Oct.) 1935. Gerstley, 
J. R.; Wile, S. A.; Falstein, E. I., and Gayle, M.: Chorea: Is It a Manifestation 
of Rheumatic Fever? J. Pediat. 6:42, 1935. Williams, S.: Sydenham’s Chorea: 
Its Course and Relationship to Rheumatic Fever, M. J. Australia 2:590, 1937. 
Coburn, A. F., and Moore, L. V.: Independence of Chorea and Rheumatic 
Activity, Am. J. M. Sc. 198:1, 1937. Sutton, L. P., and Dodge, K. G.: The 
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believe that the association between true Sydenham’s chorea and rheu- 
matic fever is too close to warrant a separation of this symptom complex 
from the syndrome of rheumatic fever.” 

Rheumatic Arthritis Without Carditis—There were 32 children who 
had acute arthritis without carditis. In 2 of these children the arthritis 
was associated with chorea. The sedimentation rate was increased 
for all of these patients, ranging from 18 to 52 mm. The Weltmann 
reaction gave a distinct shift to the left in 26 cases. In 2 cases the 
coagulation band was only slightly shifted to the left, being 5; in 3 cases it 
was normal. In 1 other case it was 9. The severity of the infection did 
not correlate with the sedimentation rate. Children with only slight 
articular involvement and a low grade fever were apt to have as high a 
sedimentation rate as those with high fever and multiple articular symp- 
toms. The coagulation band, however, tended to be lower when the con- 
dition was severe. In the cases of a monocyclic variety of rheumatic 
arthritis the sedimentation rate returned to normal two to three weeks 
after the clinical subsidence of the infection, while the coagulation band 
usually became normal about a week earlier. With the polyclinic variety 
it took two to three months for the sedimentation rate to return to normal 
after the fever had subsided. The coagulation band returned to normal 
one to two months before the sedimentation rate. 

Rheumatic Carditis——There were 39 patients who had acute carditis 
with or without other rheumatic manifestations. Almost all of these 
patients had elevation of temperature, tachycardia, rapid sedimentation 
rates and low coagulation bands. As in the cases of arthritis, the Welt- 
mann reaction returned to normal earlier than the sedimentation rate in 
the cases in which there were no complications. The more ‘severely ill 
patients, including those with pericarditis, had more rapid sedimenta- 
tion rates, but as a rule they also had lower red cell volumes, so that 
the corrected sedimentation rates were usually no higher for this group 
than for the group without pericarditis. 

Cardiac Decompensation.—We observed 13 cases of decompensation 
in rheumatic patients. Some of these children had clinical evidence of 
infection. The sedimentation rate ranged from 9 to 34 mm. The 
patients with more severe decompensation tended to have the slower 
sedimentation rates, while those in whom the infection predominated 


Relationship of Sydenham’s Chorea to Other Rheumatic Manifestations, ibid. 195: 
656, 1938. Usher, S. J.: The Etiology of Chorea: Its Relation to Rheumatic 
Fever and Heart Disease (Analysis of One Hundred and Five Cases), Canad. M. A. 
J. 39:565, 1938. Cuizza, R. S.: Etudes etiopathogéniques sur la chorée de Sydenham 
et son traitement par la liqueur de Boudin, Arch. de méd. d. enf. 41:434, 1938. 

20. Jones, T. D., and Bland, E. F.: Clinical Significance of Chorea as a Mani- 
festation of Rheumatic Fever: Study in Prognosis, J. A. M. A. 105:571 (Aug. 24) 
1935. 





Resulis of Single Examination in One Hundred and Ten Cases of Rheumatic 
Fever With or Without Carditis and Chorea 








Cor- 
rected 
Sedi- Sedi- Weilt- 
menta- Corpus- menta- mann 
No. of Age, White Cell Tempera- Pulse tion cular tion Reac- 
Cases Yr. Count ture Rate Rate Volume Rate tion 


A. Arthritis Without Carditis * 
8-18 5,100-12,400 100-103.6 98-140 55-62 30-38 36-50 


7,400-10,000 100-104 96-150 55-67 2638 30-51 
6,900-9,200 90.6-102 86-124 34-58 28-52 
7,150-13,100 94-102.8 80-122 
8,300-10,050 99-102 100-110 
5,300-7,050 101.2-101.6 108-120 
99-99.4 88-100 
100 100 


. Active Carditis ¢ 
4,750-25,000 101-103 90-138 


7,800-14,300 101-102.8 120-170 
10,900 99-102 110-148 
5,250-16,000 99-101.4 88-136 
4,000-16,150 98.6-104 100-150 

. 8,750-12,700 98-99 84-100 
8,950 99-100.4 96-110 


©. Decompensation ¢ 
17,650 101.2 130 25 


bo 8,500 98-100 116-120 16-36 
<1 
w-3 6,000-16,500 98-100 100-128 7-30 
N-1 
W:-1 7,500-11,700 97-100 70-112 3-41 
N-3 


N-2 7,000 98-98.8 118-120 10-16 


DI. Chorea with History of Preceding Infections § 
Ww 6,800 100 120 47 37 
¥ 5,500-8,950 99.6-100.6 88-100 27-28 40-44 
-1 
N-2 t 25-35 37-46 
N ’ 7 39 


D II. Uncomplicated Chorea ]] 
zm Ww-3 6,150-9,950 98-99 84-96 - 34-44 4-15 
7-10 am w-8 4,150-16,600 98-100 78-104 39-49 7-33 
6-11 F-5 Ww-4 98-99.6 80-100 - 40-45 5-32 
M2 N-3 


8-12 Pe N-2 99-99.2 78-90 6-22 39-43 9-20 





* The patients in this group all had arthritis on admission except 3 patients with a Welt- 
mann reaction of 6 who had had arthritis ten days to three weeks before admission. 
The patients in this group all had an active carditis, some with pancarditis and death. 
live 3 The patients in this group had decompensation of the heart and enlargement of the 
§ The patients in this group had a history of infection previous to onset of chorea; 
4 patients had rheumatic arthritis, 1 had scarlet fever and 1 had a sore throat. 
In this group no patient had a history of infection prior to onset of chorea. 
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over the decompensation had the more rapid rates. The Weltmann 
reaction was increased for the children with more severe decompensa- 
tion, while for the 1 in whom the infection overshadowed the decom- 
pensation the Weltmann reaction was decreased, or shifted to the left. 


DAILY OBSERVATIONS IN SELECTED CASES OF RHEUMATIC FEVER 


A number of cases illustrating various types of rheumatic fever 
were selected for repeated observations during the hospital stay. The 


observations made in a few of these are reported. 

Acute Monocyclic Rhewmatic Arthritis Without Carditis (Chart 1).—The patient, 
an 8 year old white boy, was admitted to the hospital with a history of fever, 
pain and swelling in the left knee for three days. On admission the left knee was 
tender and red, the temperature 102.4 F., the pulse rate 100, the sedimentation rate 
52 mm. and the coagulation band 0. On the fifth hospital day the boy was appar- 
ently well, and he stayed so during the remainder of the hospital period. Two 
weeks after the subsidence of clinical signs, the sedimentation rate was still slightly 
elevated but the coagulation band was already normal. 

Polycyclic Rheumatic Arthritis Without Carditis (Chart 2)—An 8 year old 
white girl who had polycyclic rheumatic arthritis without carditis had two periods 
of multiple articular involvement during her hospital stay. At the time of dis- 
charge, on the thirty-fourth day after the subsidence of the second attack, the sedi- 
mentation rate was beginning to fall and the Weltmann reaction was almost normal. 

Rheumatic Arthritis and Carditis (Chart 3).—This chart illustrates the findings 
for a 9 year old white girl with rheumatic arthritis and carditis. After improve- 
ment following the presence of arthritis, a pericardial friction rub, enlargement 
of the liver and jaundice, the girl had another attack of arthritis while under our 
observation. The sedimentation rate remained unaltered during this time, since 
it was already increased; but the coagulation band went down to 2, indicating 
the exudative nature of the exacerbation. On the twenty-first day after subsidence 
of the second attack of arthritis, the pulse and temperature were normal and the 
coagulation band was 6. We interpret this as meaning that the patient had 
recovered from the exudative phase of the infection and was convalescing, although 
the sedimentation rate was still moderately rapid. The sedimentation rate had 
gone down to 20 mm. and the coagulation band was 8 on the twenty-eighth day 
after the disappearance of the second attack of arthritis. Tonsillectomy was fol- 
lowed by a slight rise in the sedimentation rate, but on the seventy-eighth hospital 
day, forty-four days after the second attack of arthritis had subsided, the sedi- 
mentation rate was 14 mm., the coagulation band was 5 and the child was sent 
to a convalescent home. 


Acute Pancarditis with Death (Chart 4)——An 11 year old Negro boy with 
severe pancarditis died after being in the hospital sixteen days. The coagulation 
band remained at 0 during the patient’s illness, indicating that there was a severe 
exudative process. The sedimentation rate was rapid but gave no indication as 
to the severity of the condition. 

Arthritis and Pancarditis with Death (Chart 5)—A 10 year old white girl, 
admitted to the hospital with arthritis and pancarditis, clinically had increasingly 
severe myocarditis. She died with a terminal phase of arthritis after a hospital 
stay of forty-four days. In this case the coagulation band became progressively 
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lower and before death went down to 0. The Weltmann reaction appeared to 
be a reliable criterion of the inflammatory and exudative nature of the disease. 
The sedimentation rate, however, became slower toward the end, despite clinical 
absence of decompensation. This case is an example of the occurrence of relatively 
slow sedimentation rates in association with active carditis. 
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Chart 1—Acute monocyclic rheumatic arthritis without carditis in an 8 year old 
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Chart 2.—Polycyclic rheumatic arthritis without carditis in an 8 year old 
white girl, 


Active Carditis with Periods of Decompensation (Chart 6).—A 7 year old Negro 
girl who clinically had active carditis associated with periods of decompensation 
died after having been under observation for two hundred and one days. On 
admission to the hospital (1),21 the child was dyspneic, the heart was enlarged 


21. The numbers in parentheses correspond to the circled numbers on chart 6, 
which indicate various episodes during the course of this patient’s illness. 
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to the left anterior axillary line and there was a double mitral murmur. The 
temperature was 99.6 F., the pulse rate 120, the sedimentation rate somewhat 
increased (30 mm.) and the coagulation band shifted to the right, to tube 8. On 
the tenth hospital day (2) the liver was 1 fingerbreadth below the costal arch, 
and the temperature began to rise. At this point the sedimentation rate was 
42 mm. On the sixteenth hospital day (3) there were precordial pain and increased 
dyspnea and the liver was enlarged to a point 3 fingerbreadths below the costal 
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Chart 3.—Rheumatic arthritis and carditis in a 9 year old white girl. 
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Chart 4.—Acute pancarditis with death in an 11 year old Negro boy. 


margin, The sedimentation rate had risen to 45 mm., and the coagulation band 
had shifted to the exudative zone, the value being 4. During the remainder 
of the hospital stay, the liver was more or less enlarged, the scleras were icteric 
and there were recurrent periods of fever. When the inflammatory phase over- 
shadowed the enlargement of the liver, the sedimentation rate tended to 
increase and the coagulation band became lower, lying in the exudative zone (4). 
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Finally, during the terminal phase of the illness, the sedimentation rate was rapid 
(66 mm.) and the coagulation band moderately decreased, to tube 4. In this 
case, although the sedimentation rate was always higher than normal, it did not 
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Chart 5.—Arthritis and pancarditis in a 10 year old white. girl. 
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Chart 6.—Active carditis with periods of decompensation in a 7 year old Negro 
girl. ! 


indicate any phase of quiescence or restitution during the course of illness. The 
Weltmann reaction was at times shifted to the right, thus giving evidence that 
the coagulation band may reflect organic anatomic changes. 
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COMMENT 


Judging from these and similar observations, we feel that the Welt- 
mann reaction is of value in the study of rheumatic fever and that it 
complements the sedimentation rate. The latter may remain rapid for 
variable periods after other laboratory evidence and clinical symptoms 
of infection have disappeared. In cases of rheumatic fever the Welt- 
mann reaction reflects the pathologic process as it does with other 
diseases, particularly tuberculosis. According to the length of the 
coagulation band in the Weltmann reaction, rheumatic fever can be 
divided into three phases: (a) the exudative stage, characterized by a low 
coagulation band, (b) the stage of repair or proliferation, associated 
with a normal or increased coagulation band, and (c) the stage of 
equilibrium, associated with a normal coagulation band, in which there 
may be complete cessation of pathologic activity or in which prolifera- 
tion and exudation may counterbalance each other. 

The sedimentation rate is usually increased during the proliferative 
stage of rheumatic fever to the same degree that it is during the exuda- 
tive stages. Usually it is not until proliferation has ceased and the 
entire rheumatic process has come to a standstill that the sedimentation 
rate becomes normal. Coburn and Knapp * stated that the sedimenta- 
tion rate may be considered as a measure of the extent of the inflam- 
mation. We do not subscribe to this view for several reasons. First, 


in our experience, the corrected sedimentation rate is apt to be just 
as high in a case of relatively mild rheumatic fever as it is in a case 
of severe involvement. Second, the sedimentation rate in a given case 
may remain at about the same increased level for long periods, after 
all clinical and laboratory evidence of inflammation is gone. 

It has been written and implied by Clifton,”* Rogatz,?* Struthers 
and Bacal *° and others 7* that the rheumatic infection is active as long 


22. Goburn, A. F., and Knapp, E. M.: Observations on the Development of the 
High Blood Sedimentation Rate in Rheumatic Carditis, J. Clin. Investigation 15: 
715, 1931. 

23. Clifton, W. M.: The Rate of Sedimentation of the Erythrocytes in Rheu- 
matic Infection in Children, Am. J. Dis. Child. 52:1093 (Nov.) 1936. 

24. Rogatz, J. L.: The Comparative Value of the Schilling Differential Blood 
Count and the Sedimentation Rate of the Erythrocytes in Acute Rheumatic Fever 
in Childhood, J. Pediat. $:184, 1936. 

25. Struthers, R. R., and Bacal, H. L.: Rheumatic Infection in Childhood: 
Observations on Sedimentation Rate and Schilling Count, Canad. M. A. J. 38:258, 
1936. 

26. Ernestene, A. G.: Erythrocyte Sedimentation, Plasma Fibrinogen and 
Leucocytosis as Indices of Rheumatic Infection, Am. J. M. Sc. 180:12, 1930. 
Akerren, Y.: Blood Changes in Acute Rheumatic Affections of Heart During 
Childhood, Acta pediat. 10:473, 1931. Hill, N. G.: The Erythrocyte Sedimenta- 
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as the sedimentation rate is rapid. If this is to be interpreted as mean- 
ing that the rheumatic process has not come to a standstill as long as 
the sedimentation: rate is rapid we agree. We do not, however, feel 
that a rapid sedimentation rate always means that the rheumatic infec- 
tion is still active. 

We believe that the rheumatic infection is active only when the 
pathologic change is a process of exudation and cellular infiltration, which 
reflects itself in the serum of the patient as a reduced coagulation band. 
We believe that when proliferative changes ensue, as shown by a normal 
or increased coagulation band, the rheumatic infection is usually no 
longer active, although the patient may be even more ill than he was 
during the exudative phase of the rheumatic process. Proliferative 
changes indicate healing ; and healing, or repair, follows exudation and 
cellular proliferation. Of course exudation and proliferation may occur 
together, and in such an instance the Weltmann reaction may not be 
of much clinical value. When proliferative changes ensue, the patient 
may be convalescing ; when convalescence is completed the sedimenta- 
tion rate becomes normal. 

Although it is generally conceded that rheumatic nodules indicate 
proliferative changes, there are divergent views concerning the signifi- 
cance and prognostic import of these nodules. A number of investigators 
have expressed the belief that the presence of rheumatic nodules indicates 
a severe infection with a relatively poor prognosis. In discussing the 
paper of Struthers and Bacal, Schlutz ** stated that the onset of rheu- 
matic nodules presaged an unfavorable change in the condition, while 
Hart stated: ‘My associates and I had come to look on nodules as an 
evidence of rheumatic carditis whether this was visible clinically or not. 
in my own experience, the patients who had nodules did not usually 


tion Rate in Juvenile Rheumatism, Brit. J. Child. Dis. 29:181, 1932. Bach, F., 
and Hill, N. G.: Erythrocyte Sedimentation Rate in Rheumatic Fever, Lancet 
1:75, 1932. Payne, W. W.: Acute Rheumatism and Sedimentation Rate, ibid. 
1:74, 1932. Elghammer, H. W.: The Erythrocyte Sedimentation Rate in Rheu- 
matic Infections, Arch. Pediat. 51:250, 1934. Perry, C. B.: The Sedimentation 
Rate in Rheumatic Carditis, Arch. Dis. Childhood 9:285, 1934. Payne, W. W., 
and Schlesinger, B.: A Study of the Sedimentation Rate in Juvenile Rheumatism, 
ibid. 10:403, 1935. Wood, P.: The Erythrocyte Sedimentation Test in Diseases 
of the Heart, Quart. J. Med. 29:1, 1936. Bannick, E. G.; Gregg, R. O., and 
Guernsey, C. M.: The Erythrocyte Sedimentation Rate: Adequacy of a Simple 
Test and Its Practical Application in Clinical Medicine, J. A. M. A. 109:1257 
(Oct. 16) 1937. Bethoux, L., and Genin, R.: La sédimentation globulaire au cours 
du rhumatisme articulaire aigue (maladie de Bouillaud): Intérét pratique de la 
courbe de sédimentation, Arch. d. mal. du cceur 31:946, 1938. 

27. Schlutz, F. W., in discussion on Struthers, R. R., and Bacal, H. L.: 
Rheumatic Infection in Childhood: Observations on the Sedimentation Rate and 
the Schilling Blood Count, Am. J. Dis. Child. 52:1031 (Oct.) 1936. 
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show subsidence clinically, as far as the carditis was concerned, for 
some time afterward.” Brim ** found rheumatic nodules in the oral and 
pharyngeal mucosa of many rheumatic patients and was of the 
opinion that their presence was related to the rheumatic activity. 
Shapiro ”® stated: “In our clinic I have seen rheumatic nodules most 
commonly in those patients who had serious rheumatic disease and in 
whom the prognosis was not good.” King“ commented: “Rheumatic 
nodules represent proliferative changes and most often occur in patients 
with severe heart disease. Their presence indicates active disease and 
their disappearance is associated with improvement. Their presence 
should be considered as evidence of activity for the period of their 
existence, which may be from a few days to several months.” 

In the opinion of others, however, the occurrence of rheumatic 
nodules does not necessarily mean a severe rheumatic infection, nor 
does it indicate a poor prognosis. Struthers and Bacal *° found that 
rheumatic nodules tend to appear during the subsidence of the infection, 
as shown by a falling of the sedimentation rate. McCulloch ** was of 
the opinion that “. . . nodules in the rheumatic child mean that the 
patient is getting better. The disease may be getting worse, but the tissues 
are showing more response, and the ability to respond is a favorable 
sign.” 

Although in rheumatic fever exudative and proliferative changes 
may occur together, as they often do in tuberculosis, the presence of 
proliferative changes indicates attempts at healing and repair. In our 
series of rheumatic patients the number in whom nodules developed 
was so small that we were unable to correlate the Weltmann reaction 
with the appearance of nodules. In 2 of the patients whom we studied 
for several months nodules developed, and both of these patients died 
while under our observation with a condition which clinically was pro- 
gressive myocarditis. We felt that in these 2 patients exudative and 
proliferative changes were taking place at the same time. The tendency 
toward healing was present, but there were also exudative and acute 
inflammatory reactions. It is characteristic that in diseases in which 
tissue reaction and tissue immunity play a more important role than 
humoral immunity, destructive and reparatory processes may go on at 
the same time in different areas in the same organs or in different 
organs. Nevertheless, we are essentially in agreement with McCulloch 


28. Brim, C. J.: A New Sign in the Diagnosis of Active Rheumatic Disease 
in Childhood, M. Rec. 146:119, 1937. 

29. Shapiro, M. J.: Diagnosis of Rheumatic Fever, J. Pediat. 14:400, 1939. 

30. Struthers, R. R., and Bacal, H. L.: Determination of the Activity of 
Rheumatic Infection in Childhood, Canad. M. A. J. 29:470, 1933. 

31. McCulloch, H., in discussion on Struthers, R. R., and Bacal, H. L.: 
Rheumatic Infection in Childhood: Observations on the Sedimentation Rate and 
the Schilling Blood Count, Am. J. Dis. Child. 52:1031 (Oct.) 1936. 
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and feel that from a pathologic standpoint proliferative changes indicate 
healing, even though the clinical condition of the patient may be becom- 
ing progressively worse. The ultimate clinical outcome frequently 
depends on which reaction (exudative or proliferative) is the more 
predominant. 

Brahme,*? in discussing rheumatic arthritis, stated: “It appears 
that it is by no means necessary to wait for a normal sedimentation 
reaction before allowing a patient with acute polyarthritis to get up.” 

Another factor which must be considered is the variability of the 
sedimentation rate. That different methods give different results was 
pointed out long ago by Fahraeus.** Kaminski ** in reviewing this 
problem expressed the opinion that the sedimentation rate gives incon- 
stant results without appreciable change in the state of health of the 
patient. He also pointed out that differences occur in blood drawn 
simultaneously from both arms or when tests are repeated over short 
periods. This author stated that the sedimentation rate should be 
interpreted with prudence. Furthermore, in studying the relative values 
of the leukocyte count and the sedimentation rate in cases of rheumatic 
fever, Massie and Jones ** found that one or both tests may yield normal 
results in the presence of the clinical signs of rheumatic fever. 

Finally, we agree with Reimann,** who in commenting on the work 
of Payne and Wood * stated: 


Although the continued activity of the disease is almost always accompanied by 
an abnormally high rate, I do not believe that an increased rate invariably indicates 
continuation of the infection. In cases of lobar pneumonia for example, the 
sedimentation rate may be increased for weeks after the crisis, and may be the 
last measurable factor to return to normal. 


THE COAGULATION BAND AND THE SEDIMENTATION REACTION 
DURING ENDOCARDITIS LENTA 


We have also studied the Weltmann reaction in 10 cases of subacute 
bacterial endocarditis and compared it with the reaction associated with 
rheumatic carditis. The diagnosis of this condition is important because 


32. Brahme, L.: Can a Pathological Sedimentation Reaction in Cases of Acute 
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35. Massie, B. F., and Jones, T. D.: The Evaluation of the Signs of Active 
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and the Leucocyte Count, New England J. Med. 215:1269, 1936. 
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it presages a fatal outcome in a person who may not appear seriously ill. 
Although in most instances the correct. diagnosis is ultimately made, 
early in the disease the clinical picture may not be clearcut, and blood 
cultures made at this time are often negative. Embolic phenomena 
and even splenomegaly may not be detected until relatively late. 

Since in many cases subacute bacterial endocarditis consists essentially 
of vegetations implanted on endocardial surfaces previously damaged 
by verrucae and scarring of rheumatic origin, it is sometimes difficult 
to determine whether a patient who presents the findings of active 
carditis has an acute rheumatic process or is afflicted with endocarditis 
lenta. Frequently the subsequent course is the only criterion. 

Of the 10 cases studied the coagulation band was lower than 5 in 
only 1. The history of this case illustrates the value of the Weltmann 
reaction in the diagnosis of subacute bacterial endocarditis. 


A 13 year old white girl was admitted to the Cook County Children’s Hospital 
on June 4, 1938, with fever and weakness of about two weeks’ duration. On her 
admission the temperature was 102.4 F. and the pulse rate 140. There were 
petechiae over the chest and arms, and the liver was enlarged to a point 3 finger- 
breadths below the right costal margin, but the spleen was not palpable. The left 
border of the heart was at the anterior axillary line, and at the apex there was a 
prolonged systolic murmur transmitted to the axilla and back. From a culture 
of blood taken June 7 Streptococcus viridans was isolated. 

Showers of petechiae occurred at various intervals, the urine almost always 
contained red blood cells, and embolic manifestations were noted in the eyegrounds. 
On July 7 the patient complained of severe headache ; examination showed marked 
cervical rigidity, and Kernig and Brudzinski signs were elicited. The spinal fluid 
was normal. A diagnosis of cerebral embolism was made. Results of the formol-gel 
test were negative on several occasions, and the spleen was never palpable. 

The child gradually became weaker ; the temperature was of the septic type, and 
there was progressively increasing anemia. The patient died on July 28, after 
being observed for fifty-five days. An autopsy was not performed. 

The Weltmann reaction was 5 on several occasions, as shown in chart 7, and 
the sedimentation was moderately increased. At the time of the cerebral embolus, 
the Weltmann reaction went down to 2; it returned to 5 eleven days later and was 
7 shortly before the patient died. 


The diagnosis in this case was of course clinically evident. The 
coagulation band was in keeping with endocarditis lenta until the 
cerebral embolus occurred. At that time the inflammatory and exuda- 
tive changes occurring in the brain as the result of the embolus undoubt- 
edly resulted in a temporary lowering of the coagulation band. This 
brings out the point that the Weltmann reaction reflects the pathologic 
processes occurring in the body. Although the septic state is char- 
acterized by a relatively normal or at times increased coagulation band, 
complications associated with inflammatory and exudative changes such 
as occur after large emboli to the brain or lungs cause lowering of the 
coagulation band, whereas the sedimentation rate is little affected. 
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MECHANISM OF THE WELTMANN REACTION 


The mechanism of the Weltmann reaction is not known; it is more 
obscure than that of the sedimentation rate. The latter has been shown 
to depend to a great extent on the fibrinogen and globulin content of 
the plasma and perhaps also on the albumin-globulin ratio.** The 
Weltmann reaction is independent of the fibrinogen content since serum 
and not plasma is used in the test. Massobrio and de Michelis * stated 
that they believed the albumin-globulin ratio to be important. We 
found, however, that the albumin-globulin ratio has little effect on the 
coagulation band. The blood of a patient with cirrhosis of the liver 
and that of a patient with a nephrotic syndrome have approximately 
the same albumin-globulin ratio, but serum from a nephrotic patient 
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Chart 7.—Endocarditis lenta in a 13 year old white girl. 


gives a low coagulation band, whereas serum from a patient with 
cirrhosis of the liver, with practically the same total protein content 
and albumin-globulin ratio, gives a high coagulation band. 

The coagulation band is low and the sedimentation rate is increased 
in the presence of inflammatory and exudative conditions usually asso- 
ciated with an increase in globulin. On the other hand, two conditions 
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kungsgeschwindigkeit, Wien. Arch. f. inn. Med. 29:107, 1936. Magner, W.: A Text- 
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associated with extreme hyperproteinemia and _ hyperglobulinemia, 
venereal lymphogranuloma and multiple myeloma, constantly produce 
increased sedimentation rates, but the coagulation band with these 
conditions is high. The changes in the serum responsible for an 
increase or decrease in the coagulation band are yet to be determined. 


SUMMARY AND CONCLUSIONS 


The Weltmann reaction and the sedimentation rate were studied in 
110 cases of rheumatic fever of childhood and in 10 cases of subacute 
bacterial endocarditis. The rheumatic fever group was made up of 26 
cases of chorea, 32 of acute rheumatic arthritis without carditis, 39 of 
acute carditis and 13 of cardiac decompensation. 

1. The sedimentation rate with chorea, although usually normal, 
may at times be increased. This increased rate may be related to a 
previous infection. The Weltmann reaction with chorea is’ almost 
always either normal or increased. 

2. Acute rheumatic arthritis and carditis are characterized by a 
rapid sedimentation rate and a low coagulation band. The coagulation 
band returns to normal before the sedimentation rate. 


3. In cases of cardiac decompensation the sedimentation rate tends 
to slow and the coagulation band tends to increase the values, depending 
on the severity of the decompensation in relation to the degree of 


infection. 

4. The three pathologic stages of rheumatic fever, exudative, pro- 
liferative and fibrotic, are reflected in the Weltmann reaction. 

5. An increased sedimentation rate does not always mean that the 
rheumatic infection is still active. The patient may be convalescing, 
in a phase which is pathologically termed the proliferative stage, and 
still have a rapid sedimentation rate. 

6. The Weltmann reaction is of value in the study of rheumatic 
fever, complementing the sedimentation rate; it may be of aid in the 
differentiation of subacute bacterial endocarditis from acute rheumatic 
carditis. 

Nore.—The discussion which followed the presentation of this paper appeared 


in the report of the transactions of the Chicago Pediatric Society (Am. J. Dis. 
Cup. §7:723 [March] 1939). 





TREATMENT OF IMPETIGO CONTAGIOSA WITH 
RUBBER CONTAINING 8-HYDROXYQUINOLINE 


MORTON SELDOWITZ, M.D. 
BROOKLYN 


It has been recently demonstrated by Kahn and Carroll * that rubber 
containing 8-hydroxyquinoline exhibits certain bacteriostatic properties, 
particularly in reference to the staphylococcus. Furthermore, this com- 
pound distributes itself between water and rubber in accordance with 
certain well known chemical laws. In view of the bacteriostatic prop- 
erties of this rubber base combination, it occurred to me that the mate- 
rial might find therapeutic application in cases of certain types of 
pyogenic infections, mainly impetigo contagiosa. This particular dis- 
ease was selected because it is common and because it is invariably 
pus producing. Though recognition is given to the fact that its cause 
has not been definitely established, cultures of material from the fresh 
lesions in this investigation have invariably produced staphylococci. 
For convenience, I shall refer to the medicated material merely as the 
rubber base substance or as medicated rubber.? 


CLINICAL TYPES 


In order to determine the therapeutic value of this rubber base 
substance in cases of impetigo contagiosa, a clinical study was made 
of its effect on 38 children suffering from this infection. The investi- 
gation was conducted in accordance with the following plan: The 
children were divided into two groups. The first included those showing 
the bullous type of lesion, which was more common in young infants ; 
the second group embraced those presenting the confluent, crusted type 
of lesion, which occurred more commonly in older children. The group 
with bullous lesions was comprised of 11 patients, each of whom pre- 
sented various types of lesions at the same time. Many of these lesions 
consisted of individual vesicles containing seropurulent material and 


From the Pediatric Department of the Jewish Hospital. 

1, Kahn and Carroll: Personal communication to the author; to be published. 

2. This material is a modification of that described by Kahn and Carroll, 
who used plain rubber containing 8-hydroxyquinoline. The rubber base substance 
mentioned in this communication contained 3 per cent of boric acid and 6 per cent 
of magnesium carbonate in addition to the 8-hydroxyquinoline. This modification 
was suggested in a private communication by one of the aforementioned authors 
(Dr. Carroll). 
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surrounded by a markedly erythematous zone. Other lesions were 
covered with a small firm crust varying in color from yellowish brown 
to grayish brown. In only a few instances was there a tendency of the 
lesions to coalesce. In the second group, those with crusted lesions, 
the infection often began with a small erythematous macule which 
rapidly developed into a flat pustular vesicle, and this was rapidly trans- 
formed into a dry crust resting on an inflamed base. The crust varied 
in color from light yellowish brown to deep grayish brown. Frequently 
a seropurulent discharge oozed from beneath the margins of the crust. 
Occasionally the base of the lesion was hemorrhagic. The lesions varied 
from % inch to 4 inches (0.6 to 10 cm.) in diameter, the larger ones 
being formed by rapid coalescence of the smaller ones. 


TECHNIC OF TREATMENT 


In applying the rubber base substance, care was taken not to disturb 
the crusts mechanically. The importance of this has been strongly 
emphasized by Newman * in his discussion of the treatment of impetigo. 
The lesions were covered with a thin layer of gauze, and the rubber 
was applied over the gauze. The dressings were held in situ with 
adhesive plaster and were changed at intervals of two to four days. 
The gauze was employed to absorb any secretions which might accumu- 
late beneath the rubber, such as those resulting from liquefaction of 
the crust or from actual exudation from the lesion itself. The medi- 
cated rubber was found to operate as efficiently through the layers of 
gauze as when placed over the lesions directly. In spite of the reports 
by Dunaway * and by Hollander and Hecht * of the frequency of new 
implants of infection appearing beneath the adhesive plaster employed 
in the dressing of impetigo contagiosa, not a single new implant was 
observed under the adhesive plaster in this series. In a few cases there 
was slight irritation of the skin beneath the adhesive plaster. 


CLINICAL COURSE DURING TREATMENT 


Of the 11 patients with the bullous type of impetigo, 4 were treated 
directly with the medicated rubber. For control purposes the other 7 
were subjected to a preliminary period of treatment with various agents. 
One patient was treated by covering the lesions with dry sterile gauze 
and bandage, 3 by exposure to dry heat and 3 by daily application of 
methylrosaniline (gentian violet). With these three procedures the 


3. Newman, J. L.: Impetigo Contagiosa, J. Hyg. 35:50-159 (Feb.) 1935. 

4. Dunaway, H. A.: Impetigo Contagiosa, J. Missouri M. A. 34:122-123 
(April) 1937. 

5. Hollander, L., and Hecht, J. J.: A New Auxiliary Treatment for Impetigo 
‘Contagiosa, Am. J. Dis. Child. 48:269-271 (Aug.) 1934. 
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vesicles ruptured spontaneously, leaving an angry red base. During the 
period of treatment many new lesions continued to appear. Subse- 
quently, as in the 4 patients originally treated with the rubber base 
substance, the remaining lesions were covered with this material and 
this treatment was continued until healing was complete. It was noted 
that with this therapy the seropurulent material within the vesicle would 
frequently disappear without rupture of the vesicle, and there would 
be left a pinkish white, slightly wrinkled cutis which rapidly assumed 
a normal appearance. The crusts on the lesions likewise disappeared 
under treatment with the medicated rubber in from two to seven days, 
the average time for the 11 patients being three and three-tenths days. 
After disappearance of the crust, a slightly erythematous base remained, 
and the skin returned to a normal appearance in from three to eight 
days, the average time being four days. 

Twenty-four children of the group of 27 with impetigo contagiosa 
of the crusted type were successfully treated with the rubber base sub- 
stance. Nine of the patients in this group were treated directly with 
it. For control purposes 15 were first treated by other methods. Two 
of these patients were treated with ointment of ammoniated mercury, 
one for three days, with a spread of the infection, and the other for 
seven weeks, with a decrease in the intensity of the infection but with 
an increase in the number of new lesions during this period. Eight 
children were treated with dry sterile gauze for periods varying from 
two to ten days, with no apparent improvement. In order to demon- 
strate that the therapeutic result obtained was due not to mechanical 
occlusion of the infection by the rubber but to the action of the rubber 
base combination itself, 5 children with impetigo were first treated 
with plain rubber for periods varying from two to six days. At the 
end of this control period 2 of the patients showed no change in the 
appearance of the lesions and 3 showed spreading of the infection. On 
application of the medicated rubber to the lesions of these 24 patients, 
first the crusts disappeared and there remained a dry, erythematous 
base. The interval for this change varied from two to six days, with 
an average time of three days for the entire group. With the develop- 
ment of this dry, erythematous base further treatment was discon- 
tinued. The erythema then faded gradually, and the skin assumed a 
normal appearance in from two to eleven days, the average time for 
the group being six days. In only 1 instance did any new lesions 
develop during the course of treatment. In this particular case the 
patient had ‘removed the rubber which covered one of the lesions, and 
he had scratched that lesion. He subsequently showed two new 
implants, which quickly responded to treatment with the rubber base 
substance. 
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To illustrate this method of treatment a few case histories will be 
briefly cited. These will be accompanied by serial photographs depicting 
the progress of each patient. The first 2 patients were brother and 
sister, suffering from the bullous type of impetigo. 











ve" 


Fig. 1—A, lesions prior to treatment. B, lesions after two days of treatment 
with the rubber base substance. The crusts have disappeared, leaving a dry, 
erythematous base. A few of the vesicles have ruptured, but the contents of some 
have been absorbed without rupture. C, normal appearance of the skin, eight 
days later. 





REPORT OF CASES 


Case 1.—M. T., a girl aged 6 years, was admitted to the outpatient department. 
Five days previously a reddish pimple had appeared in the left axillary region. 
The following day it became seropustular. In the past three days many new 
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lesions had appeared, involving the chest, the inner aspect of the left arm and 
the face. Most of the lesions were markedly erythematous and covered with a 
crust. A few were vesicular and contained seropurulent material. The extent 
and character of these lesions are shown in figure 14. The rubber base substance 
was applied over a thin layer of gauze. Two days later, on removal of the rubber, 

















Fig. 2.—A, lesions prior to treatment. B, lesions after three days of treatment 
with the rubber base substance. The photograph shows the residual erythematous 
base after the disappearance of the crusts and the vesicles. C, normal appearance 
of the skin, seven days later. 


the crusts were found to have disappeared, so that only an erythematous base 
remained. Some of the vesicles had ruptured spontaneously. The purulent mate- 
rial in the remaining vesicles had disappeared without rupture of the vesicles, so 
that only slight residual wrinkling of the cutis could be seen. This change in 
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the appearance of the lesions after two days of treatment with the medicated 
rubber is demonstrated in figure 1B. On the fourth day only a slightly ery- 
thematous base remained at the sites of the original lesions. The erythema 
gradually faded, so that in eight days the skin assumed a normal appearance 
(fig. 1C). No new lesions developed during the course of treatment. 








Fig. 3.—A, lesions prior to treatment. B, lesions after two days of treatment 
with the rubber base substance. Much of the crusting has disappeared, leaving 
an erythematous base. C, lesions four days later. A slightly scaly and erythematous 
base remains at the sites of the original lesions. D, normal appearance of the 
skin, four days later. 


CAsE 2.—J. T., a boy aged 2% years, was admitted to the outpatient department. 
The boy had been exposed to his sister, who had impetigo contagiosa bullosa, and 
five days prior to admission he had a “blister” in the left axillary region. His 
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mother could not prevent him from scratching, and in four days there was rapid 
extension, many lesions developing on the face, chest and trunk and both upper 
and lower extremities. Some of these lesions were covered with a crust; others 














Fig. 4.—A, lesion prior to treatment. B, lesions after two days of occlusion 
with plain rubber, which is still in situ. Spreading of the infection is visible above 
the dressing. C, lesions after three days of treatment with the medicated rubber. The 
crusts have disappeared, leaving a slightly scaly and erythematous base. D, normal 
appearance of the skin seven days later. 


were vesicular and contained seropurulent material. The extent and the char- 
acteristics of the lesions are demonstrated in figure 2.4. The rubber base substance 
was applied to these lesions over a layer of gauze. Three days later, on removal 
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of the dressing, the crusts on the lesions were found to have disappeared, and 
there remained an erythematous base. Some of the vesicles had ruptured spon- 
taneously. Most of them were intact, but their seropurulent contents had disap- 
peared, leaving a wrinkled cutis surrounded by a slightly erythematous base. These 
changes after three days of therapy are shown in figure 2B. The residual 
erythema gradually faded, and in seven days the skin returned to a normal appear- 
ance (fig. 2C). 

The third case history illustrates some of the salient features in the healing 
process of the crusted type of impetigo. 


Case 3.—M. S., a girl aged 3 years, was admitted to the outpatient department 
with a history of an impetiginous infection of the left cheek of fifteen days’ 
duration. The infection (fig. 3.4) consisted of numerous confluent lesions cov- 
ered with thick brownish crusts. Seropurulent material exuded from the margins 
of these crusts. The rubber base substance was applied over a thin layer of 
gauze without any mechanical disturbance of the crusts. On removal of the 
dressing two days later much of the crusting had disappeared, leaving an 
erythematous base. This change is shown in figure 3B. The application of the 
medicated rubber was continued for another four days, until all of the crusts 
had disappeared. The affected area at that time was dry, slightly scaly and 
slightly erythematous (fig. 3C). No new lesions had developed during the six 
days of treatment. Further dressing was discontinued, and in another four days 
the skin assumed a normal appearance (fig. 3D). 


Case 4.—The following control case demonstrates how the infection spreads 
when plain rubber is employed instead of the medicated rubber. J. S., a boy aged 
2% years, was admitted to the outpatient department with a history of impetig- 
inous infection of the right side of the cheek. The infection was of four 
days’ duration. The lesion was 1%4 inches (3.8 cm.) in diameter and was cov- 
ered with a crust, from beneath the edges of which seropurulent material exuded. 
The size and the character of the lesion are indicated in figure 4.4. Plain rubber 
was applied over a thin layer of sterile gauze. Two days later there was definite 
evidence of spreading of the infection above the dressing. In addition, there 
were a new implant on the lobe of the left ear and one on the left thigh. Figure 
4B demonstrates this spreading of the infection beyond the plain rubber which 
is still in situ. On removal of the conventional rubber the original lesion was 
found to be still covered with a crust, from beneath the edges of which the sero- 
purulent material still exuded. The medicated rubber was then applied to all 
the lesions. In three days the crusts on all the lesions disappeared, and there 
remained an erythematous base, with slight scaling, at the sites of the lesions. 
This change in the character of the lesions is indicated in figure 4C. The 
residual erythema gradually faded, and seven days later the skin assumed a normal 
appearance (fig. 4D). 


COMMENT 


In 3 of the 38 cases under investigation the results of this mode 
of therapy were unsatisfactory. The first of the 3 patients was a boy 
10 years of age with a history of repeated impetiginous infections for 
three years. These infections had resisted treatment with ammoniated 
mercury ointment. On examination the boy presented several crusted 
impetiginous lesions, and these were treated with the rubber base sub- 
stance. In three days the crusts on these lesions disappeared, and seven 
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days later the skin appeared normal. The following month he returned, 
with several new impetiginous lesions due to an abrasion of the skin, 
and these lesions also responded readily to treatment with the medicated 
rubber. Two months later he again returned, with the history of an 
abrasion which quickly became impetiginous, but again the lesions 
responded readily to treatment. Since then he has been returning at 
approximately monthly intervals, with the history of a very slight abra- 
sion followed rapidly by the development of secondary impetigo. Each 
time, however, he has responded well to treatment with the rubber 
base substance. Apparently the treatment has played no role in increas- 
ing the boy’s resistance to these repeated infections, though it seems 
helpful once the infection has developed. The other 2 patients with 
refractory infections were brothers, both of whom had very extensive 
eczema. These boys presented the clinical picture of a severe impetig- 
inous infection superimposed on extensive and severe eczema involv- 
ing large areas of the trunk and extremities. The lesions consisted of 
confluent brownish yellow crusts on a markedly scaly and erythematous 
base. Purulent material exuded from beneath the edges of the crusts. 
The rubber base substance was applied over layers of sterile gauze, and in 
three days much of the crusting had disappeared. In six days the crust 
had disappeared, leaving a scaly and erythematous base. Dry sterile gauze 
was then applied, and in another four days the involved areas were 
again covered with crusted lesions. Treatment with the medicated rub- 
ber was reinstituted, and in six days the crusts again had disappeared, 
leaving a scaly and erythematous base. Once again dry sterile gauze 
was applied, and in four days the involved areas were again covered 
with crusted lesions. There was no further follow-up owing to 
failure of the patients to return to the clinic. These 2 cases demon- 
strate the possibility of failure of this mode of therapy in cases of 
impetigo contagiosa secondary to an allergic cutaneous condition, such 
as eczema or papular urticaria. 


SUMMARY 


A simple and effective method for the treatment of impetigo con- 
tagiosa is described. 

Thirty-five of 38 patients were successfully treated with rubber con- 
taining 8-hydroxyquinoline.? The average time for the disappearance 
of the crusts was three days. The skin returned to a normal appearance 
in an average of eight days. 

The lesions in 3 of the 38 cases were refractory to this form of 
therapy. 

The rubber base combination employed in this investigation was obtained from 


the Climax Rubber Company, who have the patent rights,.under the name “BQ 
rubber.” 





MODIFICATION OF. SMALLPOX VACCINATION 
IN SUSCEPTIBLE INFANTS 


USE OF SPECIFIC CONVALESCENT SERUM 


JOSEPH GREENGARD, M.D. 
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ALBERT M. WOLF, M.D. 
CHICAGO 


The exact nature of humoral immunity in virus infections and its 
relation to the establishment of various types of lesions in such infec- 
tions are still not well understood. From a practical standpoint it would 
be most desirable to clarify this relation, since specific serum might be of 
great value in the prevention and treatment of a considerable number 
of diseases, particularly those of childhood. It is well known that in 
the case of certain virus diseases, particularly measles, an extremely 
effective passive immunity may be obtained by the administration of 
comparatively small doses of specific convalescent serum, and this pro- 
cedure is in extensive use at present as a prophylactic measure. In 
the case of other virus diseases, especially those of which the infecting 
agent is inoculated directly into the tissues, there is still considerable 
doubt as to the efficiency of the specific serums. Vaccinia represents 
such a virus disease and, since it may be artificially induced, adapts 
itself well to the study of the prophylactic effect of serum. 

This report concerns itself with such a study conducted with human 
beings and utilizing specific human vaccinia convalescent serum. The 
study was carried out in the infants’ ward of the Cook County Children’s 
Hospital, The patients were unvaccinated infants ranging in age from 
birth to 1 year. The serum was obtained from adults who had recently 
been successfully vaccinated and at various periods after vaccination ; 
some of the samples used represented pools of serum from several per- 
sons. So far as we have been able to determine, such a study has never 
before been recorded. Animal experiments of a similar nature have been 
done, however. 

One would expect a specific serum to neutralize the antigen in vitro, 
but Andrewes? showed that such serum neither killed nor inactivated 


Presented before the Chicago Pediatric Society, April 18, 1939. 

From the Cook County Children’s Hospital and the Samuel Deutsch Serum 
Center, Michael Reese Hospital. 

1. Andrewes, C. H.: Action of Immune Serum on Vaccinia and Virus 3 in 
Vitro, J. Path. & Bact. 31:671, 1928. 
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the vaccine virus. He then studied the effect of such serum on virus 
in the animal body * and found that generalized vaccinial eruptions could 
be produced on plucked areas of the skin of the rabbit by introducing a 
potent virus intravenously. Such pocks appeared within five to six days 
after the inoculation. Andrewes found that when the virus was intro- . 
duced intradermally, in 79 per cent of the rabbits scattered pocks 
appeared on the shaved areas of the skin. When, however, an intra- 
venous injection of 3 cc. of specific immune rabbit serum was given 
at the same time as the intradermal injection of the virus, generalization 
did not occur in a single instance, though the local lesions at the site of 
injection were practically unaffected. Schultz and Hartley * studied the 
protective action of immune serum in rabbits inoculated with vaccinia 
virus by the intranasal route. In preliminary experiments they found 
that as little as ten minimal skin-infecting doses given by the intranasal 
route sufficed to produce generalized vaccinia in five or six days. The 
immune serum was administered intravenously one, two, three, four, 
seven, fourteen, twenty-one and thirty-five days, respectively, before 
instillation of the virus. All the animals but the one that received serum 
thirty-five days before intranasal infection were protected, while gen- 
eralized vaccinia developed in all the controls. Another series-was given 
injections of serum at various intervals after the intranasal instillation. 
Five rabbits were given 4 cc. of serum per kilogram of body weight 
one, six, twelve, twenty-four and thirty-six hours, respectively, after 
inoculation. All were protected, while vaccinia developed in the controls 
on the sixth day. Four additional rabbits received the same dose of 
serum one, two, three and four days after inoculation: The two that 
received serum within two days were protected, while generalized vac- 
cinia appeared in the other two on the sixth day. 

From the foregoing reports it may be concluded that the specific 
vaccinia serum contains antibodies which, though not capable of neu- 
tralizing the virus in vitro, are very efficient in preventing generalization 
phenomena in vivo and are much less efficient in preventing the virus 
from exercising its local effect when it is inoculated directly into the 
tissues. 

Smith * studied the distribution of virus and neutralizing antibodies 
in the blood of rabbits infected with vaccinia and found that the virus, 
on reaching the blood stream, became closely associated with some of 


2. Andrewes, C. H.: Antivaccinal Serum, J. Path. & Bact. 32:265, 1929. 

3. Schultz, E. W., and Hartley, G., Jr.: Protective Action of Specific Serum 
Against Experimental Vaccinia in Rabbits, Proc Soc. Exper. Biol. & Med. 34: 
294, 1936. 

4. Smith, W.: The Distribution of Virus and Neutralizing Antibodies in the 
Blood and Pathological Exudates of Rabbits Infected with Vaccinia, Brit. J. 
Exper. Path. 10:93, 1929. 
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the formed elements of the blood, probably the leukocytes. While anti- 
bodies appeared rapidly in the blood, as early as the second day after 
infection, virus and antibodies may exist simultaneously, the former being 
closely associated with the cells and the latter with the fluid constituents. 
The same holds true for pathologic exudates. When the virus is inocu- 
lated directly into the tissues, as previously pointed out, the serum 
antibodies are much less effective in preventing the pathologic result. 
Andrewes conducted experiments designed to demonstrate whether 
antivaccinial serum is effective only if it reaches the cells before the 
virus is able to do so. He introduced a small amount of immune serum 
intradermally and found that it was capable of protecting the area of 
injection against a reasonable dose of virus introduced five minutes later 
or twenty-four hours later in exactly the same spot. When the virus 
was given before the serum, even as short a period as five minutes 
before, a lesion constantly appeared. He also gave serum intravenously 
and virus intradermally and found that it was difficult in this manner 
to influence the local lesion. One or two serums, however, were found 
to be unusually active. These were ordinary convalescent serums and not 
hyperimmune serums. Virus was inoculated at intervals of sixty, thirty, 
fifteen and five minutes before serum was injected into four sites and 
then similarly five, fifteen, thirty and sixty minutes after the injection of 
serum. One rabbit, to which normal serum was administered intra- 
venously, was used as a control. In all the animals but the control 
there was a marked contrast in the reactions at the sites of injection 
when the virus preceded the serum and when the virus was given after 
the serum. In general, when the serum was administered before the 
virus there was prevention or modification of any lesion, but when the 
serum followed the virus there was no evidence of prevention. Some 
irregularities were found, and in only 1 rabbit was the result clearcut, 
i. e., complete inhibition of the lesions at the sites of the inoculation after 
the serum was given. Hunt and Falk *® attempted to immunize rabbits 
passively with the serum of animals which had been rendered immune 
by the intravenous injection of potent vaccine virus or by scarification. 
When sufficient quantities of serum were used, it was found that the 
animals were rendered immune to subsequent inoculation of the virus 
by scarification. Thus when a potent serum is used, the local lesion 
may definitely be modified, providing the antiserum is introduced before 
the virus, is of high potency and is given in sufficiently large doses. 


OBSERVATIONS ON INFANTS 
The effect of systemically introduced immune serum on a local 
inoculation with vaccine virus, therefore, may be said to be a severe 


5. Hunt, L. W., and Falk, I. S.: Some Experiments on the Antigenic Proper- 
ties, Filterability, and Microscopy cf Vaccine Virus, J. Immunol. 27:347, 1927. 
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test of the potency of such serum. In a series of experiments with 
human beings, human vaccinia convalescent serum was put to this test. 
In each of the following experiments an attempt was made to control 
the work as accurately as possible by paralleling each test infant with a 
simultaneously vaccinated infant of nearly the same age and size who 
received no serum. In the early part of the study infants of all ages 
were used ; later only those over 6 months old were used, in an attempt 


TABLE 1.—Results in the First Series of Experiments 








Test Infants* Control Infants 
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No take 8 No take 4 





* Each test infant was given an intramuscular injection of 10 ce. of convalescent serum 
collected seventeen and twenty-four days after successful vaccination of the donor. 


TABLE 2.—Results in the Second Series of Experiments 








Test Infants* Control Infants 


No take 7 No take 4 





* Each test infant was given an intramuscular injection of 20 cc. of pooled convalescent 
serum collected seventeen and twenty-three days after successful vaccination of the donors. 


to avoid other factors which might make the subject refractory. While 
the practical impossibility of perfect control in experimentation with 
human beings is recognized, it is felt that the method used constitutes a 
fair test of the procedure. The results are shown in the tables. 

In the first series 12 infants ranging in age from 314 weeks to 10 
months were inoculated intramuscularly with 10 cc. of serum taken 
from a patient seventeen and twenty-four days after his vaccination. 
Twenty-four hours later these infants and 12 control infants were 
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vaccinated on the arm by the multiple pressure-massage method with 
vaccine virus supplied by the State of Illinois Department of Health. 
All the vaccinations were performed by the same person (A. M. W.) to 


TaBLe 3.—Results in the Third Series of Experiments 








Test Infants* Control Infants 


No take 1 No take 1 





* Each test infant was given an intramuscular injection of 10 cc. of convalescent serum 
collected fifty-four days after successful vaccination of the donor. 


TABLE 4.—Results in the Fourth Series of Experiments 








Control Infants 


No. 
2B 
29 
30 
81 
32 
33 
34 
35 
36 
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No take 6 No take 1 





* Each test infant was given 20 ce. of convalescent serum collected three and five months: 
after successful vaccination of the donor. 


TABLE 5.—Composite of Results in the Various Series 








10 Ce. of Serum Injected Intramuscularly 


Per Cent 
Take No Take Take 


9 47 
5 70.5 


13 31.5 
5 78 


38.8 
71.4 





assure a standard technic. Thirty punctures were used, and the virus 
was rubbed into the abraded area with the flat of the needle. In this 
series 4 of the test infants and 8 of the control infants demonstrated a 
typical take. 
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In series 2 the dose of serum was increased to 20 cc., and pooled 
serum collected seventeen to twenty-three days after successful vaccina- 
tion of the donors was used. In 3 of 10 test infants and in 5 of the 
controls the vaccination was successful. 

After these two initial series, it was decided to use only infants 
over 6 months of age, since it was felt that the results would be more 
clearcut. In series 3 a serum taken fifty-four days after vaccination was 
employed, and 10 cc. was administered intramuscularly to 5 infants. 
When the test infants and the 5 controls were vaccinated twenty-four 
hours later, 4 successful vaccinations were obtained in each group. 

In the last series 9 infants were given intramuscularly 20 cc. of 
pooled serum obtained five months and three months after successful 
vaccination of the donors and were vaccinated, with their controls, 
twenty-four hours later. In the test group 3 successful vaccinations 


Reaction on the tenth day after vaccination: A, in a child who received 20 cc. 
of convalescent serum intramuscularly befcre vaccination; B, in the child used 
as control, showing a typical vaccination. 


were obtained, while in the control group 8 vaccinations were successful 
and only 1 failed. 

A composite of all the results is shown in table 5. It will be 
observed that when 10 cc. of serum was used, 47 per cent of the test 
infants were successfully vaccinated, while 70 per cent of their controls 
had typical takes. With 20 cc. of serum 31 per cent of the test infants 
were successfully vaccinated, while 78 per cent of their controls had 
takes. Thus with the larger dose of serum a higher percentage of takes 
was prevented. When only the infants over 6 months of age are 
considered, with both 10 and 20 cc. of serum, 50 per cent of the test 
infants had takes and 85 per cent of the controls. A composite of all 
the results, with 36 infants to whom serum was administered and 35 
controls, shows 39 per cent of takes in the test infants and 71 per cent 
in the controls. 
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An interesting phenomenon occurred in 2 infants who had received 
serum. Instead of a typical take, a peculiar indolent-looking papule, 
as shown on the accompanying figure, appeared at the site of the inocula- 
tion on about the tenth day after vaccination. This probably represented a 
take modified by the specific serum. Unfortunately we have so far 
been unable to submit these infants to revaccination to see whether or 
not a lasting immunity was developed. 


COMMENT 


From the foregoing experiments and the literature, we may conclude 
that specific antivaccinial serum is capable of preventing generalization 
phenomena when introduced intravenously prior to the infection with 
virus, whether by the intravenous, the intranasal or the intradermal 
route. The effect of such serum on the local reattion produced by the 
virus when introduced directly into the tissues, however, is much less 
striking. For a prophylactic effect it is necessary to use a serum of 
high potency in relatively large doses. Andrewes found ordinary con- 
valescent serum more efficient in this regard than hyperimmune serum. 
He stated that with vaccinia, as with hoof and mouth disease and with 
the neurotropic virus diseases, a high degree of immunity is evidently 
necessary to protect an animal against the effects of the virus introduced 
locally into the skin or the brain. The human convalescent serum we 
used, whether in doses of 10 or 20 cc., revealed a definite effect in 
decreasing the percentage of typical takes from virus introduced twenty- 
four hours later. This effect would lead one to feel that such serum 
must be of high potency. The work with antivaccinial serum seems to 
confirm the view that in the case of virus infections serum may be of 
great value prophylactically, while its therapeutic effect in an established 
infection is problematic. As Andrewes put it, once a virus has attached 
itself to or, more probably, entered a cell, immune serum is powerless to 
prevent it from multiplying there and producing its effects. It still 
remains possible, however, that the spread of the virus from infected 
cells to healthy neighboring cells can be prevented by the presence of 
circulating immune serum. The issue depends largely on which reaches 
the healthy tissues first, the virus or the antibody. 


SUMMARY 


Of 36 infants inoculated intramuscularly with 10 or 20 cc. of human 
antivaccinial convalescent serum twenty-four hours before vaccination, 
38 per cent showed resultant typical takes, while of 35 controls, 71 per 
cent were successfully vaccinated. 

An atypical papule at the site of vaccination following the injection 
of the antiserum appeared in two cases. 
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Human vaccinia convalescent serum may be considered a potent spe- 
cific antiserum. 


4753 Broadway. 
DISCUSSION 


Dr. AtBert M. Wotr, Chicago: The interesting thing in connection with our 
work has been the demonstration that convalescent serum may influence a virus 
disease which we can safely produce in human beings. We know that active 
measles can be modified by serum. The value of chickenpcx convalescent serum 
has been controversial, and our work would seem to suggest that the inconstant 
results are due to variations in dose. Larger doses than are customarily used may 
well be efficacious. It is conceivable that when contacts occur in connection with 
smallpox and it is too late to give protection by the conventional vaccination, con- 
valescent vaccinial serum will furnish passive immunity. Finally, the presence of 
immune substances in this serum suggests its possible use in the treatment of vac- 
cinial encephalitis and other adverse phenomena which may be associated with 
vaccination. 

Dr. Puitiep Rosensi_um, Chicago: I should like to ask if you tried to revac- 
cinate the test infants in whom a small papule was produced to see whether they 
would then show a successful vaccination. 

Dr. ArcHIBALD L. Horne, Chicago: Do you imply that convalescent serum 
may be used to protect against smallpox? 

Dr. JosepH GREENGARD, Chicago: It would have been desirable to revaccinate 
the children who showed an atypical reaction, since we could have then determined 
whether a lasting immunity had been produced. Unfortunately we were unable to 
do so, because they were hospital patients and were discharged in a short time. 
We were able to follow so~.: of the patients in whom serum had prevented the 
take and obtained subsequent takes with a certain number. It is my impression 
that such atypical takes would give no immunization or, at most, a very short- 
lived one. 

We are not recommending convalescent serum as an active measure of immu- 
nization against smallpox. It causes merely passive immunizaticn against vaccinia, 
and such immunization has a short life, ten days to three or four weeks. It has 
no bearing therefore on the replacement of vaccination with living virus to produce 
an active immunity. 
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Physicians who have seen prompt termination of pneumonia and 
reduction in deaths and complications induced by adequate doses of 
specific antipneumococcus serum are impressed by the value of this 
method of treatment. However, acceptance of this therapy for chil- 
dren has been slow because of alleged dangers and difficulties and 
because the mortality of the pneumonias is considerably less among 


children than among adults. Because of this skepticism, the alterna- 
tion of specific serum therapy among children was continued at Harlem 
Hospital until statistical evidence of its value was available in an ade- 
quate series of cases. After the frequency of type XIV pneumonia 
in children was learned, therapeutic serum was prepared in horses 
by the Department of Health of New York city. The observations 
recorded here, which bring up to date observations previously reported 
elsewhere, have extended over ten years. 


Therapeutic serum was administered when available, to alternate patients, even 
though the supply was on occasion insufficient to treat them completely. When the 
supply was inadequate, the most severely stricken patients were chosen for treat- 
ment. Nevertheless, patients who received small and inadequate amounts were 
counted as serum treated. In only a single instance was a patient transferred 


Refined and concentrated rabbit serum was provided by the Lederle Labora- 
tories, Inc. 

From the Littauer Pneumonia Research Fund, and the Medical Pediatric 
Services of Harlem Hospital. 

These studies received financial support from the Metropolitan Life Insurance 
Company and from Mr. Bernard M. Baruch, Mr. Bernard M. Baruch Jr., Miss 
Belle N. Baruch and Mrs. H. Robert Samstag. The Altman Foundation contributed 
money for the preparation, of the first serum used. 
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to the group given serum from the group not given serum. This was an identical 
twin whose blood culture had become positive. The other twin had received 
serum at Willard Parker Hospital on the third day of her postmeasles pneumonia 
and was well the following day. (This case has been reported.) 

Except in 9 cases, the serum was administered intramuscularly, usually into 
the upper outer quadrant of the buttock, and the area was massaged for five 
minutes. Since 1934 all children under 2 years of age have been treated with 
serum intramuscularly. A typical chart is shown (chart 1). In 17 cases rabbit 
serum was used; a single patient received both horse and rabbit serum, and the 
remainder received horse serum. The beneficial results of therapy are shown in the 
tables. 

Until 1934, when our first report was made, the importance of rapid adminis- 
tration of the projected dose and the necessity for large doses were not 
appreciated. 
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Chart 1.—Course of a patient with pneumococcic pneumonia, type XIV, treated 
with two intramuscular injections of rabbit serum. 


DETERMINATION OF THE TYPE OF PNEUMOCOCCUS 


On the patient’s admission to the hospital, pulmonary mucus was obtained by 
swabbing the lower part of the pharynx or the larynx after exposure either with 
a tongue blade or with a Flagg laryngoscope and the material was examined 
either directly or after incubation in 1 cc. of broth. Three hours after inoculation 
the broth was injected into a mouse. The broth, the peritoneal exudate 
and the cultures of mouse heart or brain were studied. In some cases a gastric 
or pharyngeal aspirate was collected, and the recovered mucus was studied either 
directly or after inoculation in a mouse. 


1. Bullowa, J. G. M.: Pneumococcus Type XIV Pneumonia in Twins: Con- 
trasted Treatment, J. A. M. A. 112:1247 (April 1) 1939. 
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BLOOD CULTURES 


Blood for culture was taken-from all children on admission (either from the 
antecubital or from the jugular vein). The cultures were made daily if they 
were positive and every two or three days if they were negative when the 
patient remained ill. The day the blood culture was found positive is shown in 
tables 1 and 2. 

LUNG SUCTION 


In come cases lung suction was performed after localization of consolidation 
by percussion, auscultation and roentgen examination. When death occurred 
postmortem culture of the blood was made immediately and lung suction was 


TaBLeE 1—Blood Cultures of Children Not Treated with Serum 








\ 


Day of Disease Blood Day of Disease Blood Day Disease Fate of 
Culture Found Positive Culture Found Negative Terminated Patient 


8 Recovered 

é Recovered 
Died 
Recovered 
Recovered 
Died 
Recovered 


Post Mortem 
Post Mortem 
Post Mortem 





TasBLe 2.—Blood Cultures of Children Treated with Serum. 








Day of Disease Day of Disease Day of Disease , 
Blood Culture Serum Therapy Blood Culture Day. Disease Fate of 
Found Positive Started Found Negative Terminated Patient 


4 6 7 Died while re- 
celving serum 
7 11 Indeterminate Recov 
(empyema) 
8 9 9 Recovered 
8 9 Temperature normal Recovered 
on 7 


10 12 13 Recovered 
12 14 21 Recovered 





performed. In 1 instance the type XVIII pneumococcus was obtained post mor- 
tem, and the type XIV was not recovered from the lung. This case was excluded. 


FREQUENCY 


Pneumococcus type XIV was found in 16.8 per cent of the cases. 
Its frequency varies from time to time. From 1929 to 1936 an average 
of 22 to 23 cases were observed each year. In the season 1937-1938, 
49 cases were observed. 

MORTALITY 


Without serum the mortality rate in cases of type XIV pneumonia 
was fairly constant. Among 160 patients not treated with serum who 
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were seen during the ten year study, 23, or 14.4 per cent, died. In 
the final four years and four months there were observed 82 patients 
for whom no serum was used, of whom 10, or 12.2 per cent died. 
This mortality is similar to that of Bellevue Hospital, whence Nemir * 
reported 36 cases, in which there were 4 deaths, a mortality of 11.1 
per cent. The death rate was higher for those with bronchopneumonia 
who had received no serum (mostly younger children), for whom it 
was 23.1 per cent. Below the age of 2 years it was over twice as 
high (16.6 per cent) as at 3 years and over (6.7 per cent), as shown 
in table 3. 
DURATION 


The day of termination in 160 cases in which no serum was used 
is shown in chart 2 for 127 patients who recovered and 23 who died. 
(It will be seen that only 22 per cent of the deaths and 42 per cent of 
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Chart 2—Day of death and day of recovery in cases of pneumococcic 
pneumonia, type XIV, treated without serum. The black columns represent 137 
patients who recovered; the remaining columns indicate 23 patients who died. 
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the recoveries occurred before the ninth day.) Both recoveries and 
deaths are delayed in this type of pneumonia, so that it is possible to 
treat even the patients seen late. 


SERUM THERAPY 


Intramuscular injection of serum (followed by massage) was used 
in 62 cases; 9 patients received serum intravenously, and 3 of them 
died. Between 50,000 and 150,000 units of serum were administered. 
Twenty patients were treated with rabbit serum and 2 with horse and 
rabbit serum in the past two years and four months; all recovered. 
The dose was about the same in all cases, being 50,000 to 150,000 
units. In no case did bacteremia develop after serum treatment was 


2. Nemir, R. L.: Serum Treatment of Pneumonia in Childhood, J. Pediat. 13: 
219, 1938. 
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started. Blood was first taken for culture late in the disease, namely, 
on the seventh, eighth, tenth or twelfth day, from the patients who recov- 
ered. The bacteremia in the single patient who died was discovered on 
the fourth day. The fact that horse serum may have agglutinins for 
group A red blood cells was not known at this time, and their presence 
in the serum may have been the cause of death. The cases of the 
serum-treated patients who died are reported. 


Case 1—A 14 month old girl entered the hospital on the fifth day of illness 
with consolidation of the upper lobe of the right lung and a history of cough, 
fever, anorexia and vomiting. Pneumococcus type XIV was obtained by laryngeal 
culture and by lung suction; the blood culture was negative. The temperature 
was 104.6 F., the pulse rate 184 and the respiratory rate 60. On the sixth day 
the patient received intravenously two injections of 2,500 and 5,000 units respec- 
tively, without reaction. On the seventh day she received 5,000 units. Twenty 
minutes after receiving another 5,000 units in a jugular vein the patient died. 


Case 2.—A 3 year old boy entered the hospital on the sixth day of illness, 
with vomiting, sweating, cough, abdominal pain, marked loss of appetite and thirst. 
There was consolidation of the lower lobe of the right lung. Pharyngeal culture 
yielded pneumococcus type VI, and lung suction pneumococcus type XIV. On 
the eighth day the involvement extended to the upper lobe of the right lung. 
The temperature ranged between 101 and 104 F., the pulse rate was 168, and 
the respiratory rate was between 50 and 70. On the eighth day the patient was 
given one intramuscular injection of 10 cc. and on the ninth day an intramus- 
cular injection of 10 cc. three times and 5 cc. once. Immediately after a 5 cc. 
dose was given intravenously the child became rigid, defecated, became flaccid 
with divergent eyeballs and then comatose and ten minutes afterward died. 


Case 3—A 23 month old boy who entered the hospital on the fourth day 
of illness with involvement of the entire right lung had bacteremia due to 
Pneumococcus type XIV. The temperature on the fourth day was 103 F., the 
pulse rate 116 and the respiratory rate 48. On the fifth day the temperature was 
normal, the pulse rate between 140 and 150 and the respiratory rate between 
46 and 64. On the sixth day the temperature rose to 104 F., the pulse rate to, 
160 and the respiratory rate to 88. Early on the seventh day the temperature 
was 105 F., the pulse rate 176, and the respiratory rate 76. After administration 
of a solution of epinephrine hydrochloride, 4,000 units (5 cc.) of horse serum 
was injected into the jugular vein. Ten minutes after the injection the patient 
died. 

MORTALITY FROM 1928 TO 1938 

The death rate in the entire series of cases in which serum was not 
used was 14.4 per cent. With serum, the mortality was 4.2 per cent, 
a reduction of 70 per cent. The ratio of the difference to its error 
was 2.8; thus there are 990 chances out of 1,000 that the difference is 
significant. 

The incidence of bronchopneumonia for the ten year period from 
1928 to 1938 was higher among the cases in which no serum was given 
(16 per cent) than in cases in which serum was used (8.5 per cent). 
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Six of the 26 untreated patients with bronchopneumonia died, the mor- 
tality rate being 23.1 per cent, which is higher than the total mortality 
rate of patients not given serum, which was 14.4 per cent. 

The bacteremic incidence is similar in the groups with and without 
serum therapy. Among those who had serum the bacteremic incidence 
is 8.5 per cent; in those who did not, 8 per cent. However, the bac- 


TaBLe 3.—Mortality of Children with Type XIV Pneumonia from July 1, 1928 
to July 1, 1938 








No Serum Serum 
t A mF A “ss 
Percent- Percent- 
No.of No.of ageof No.of No.of ageof 
Data on Patients Cases Deaths Deaths Cases Deaths Deaths 





Datal CM: Ts Td me BB ovine ccc cs cnc cccsics 160 23 14.4 71 3 4.2 
13* e 54.0* 6* - 16.7* 


Bronchopneumonia developed 26 6 23.1 6 i) 0.0 
Sg 100.0* “ad * 0.0* 

Under 2 yr. old (R. D. BE. = 2.0)............ 90 15 16.6 36 5.6 
Y 5* 71.4* 4* ; 25.0* 

2 to 3 yr. old 2% 5 20.0 17 ( 0.0 
3* 1* 33.3* o* 0.0 

3 to 12 yr. old 45 8 6.7 18 5.6 
* 1* 83.3* = 0.0* 

eee hospital on first to fourth day 68 8 11.8 10 ‘ 0.0 
disease 5* 2° 40.0* 0* 0.0* 


one hospital . = day of disease 84 15 17.9 61 
or later (R. D. 2.6) 8* 5* 62.5* 6* 


Day of disease at er not known ee wean 0 
Empyema developed 45.5 1 
Pneumococcic meningitis developed 100.0 0 
Otitis media developed ‘ 15.0 8 





* 


Bacteremia. 
t “R. D. E.” indicates the ratio of the difference to its error; 2 or more is significant. 


TasLeE 4.—Moritality Rate of Children Under and Over the Age of Two Years 








Age No Serum 





teremic mortality is considerably lower for the serum-treated group: 
16.7 per cent, as compared with 54 per cent for those receiving no 
serum. 

The mortality rate of the patients over 2 years of age and the 
rate of those under 2 years of age do not differ significantly, being 
5.6 and 2.9 per cent respectively. 

Among those not treated with serum, the higher mortality, 20 per 
cent, was that of the group between 2 and 3 years old; lower mortality, 
6.7 per cent, was that of the group 3 or more years old. The mor- 
tality of the serum-treated group was 5.6 per cent. For the infants 
under 2 years mortality showed a marked and statistically significant 
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reduction due to the use of serum. When children under 2 years are 
included the difference has even greater significance. 

Although about half the patients were admitted to the hospital 
within the first four days of the disease, most of them had been ill five 
days or longer before they received treatment. Nevertheless, there was 
a significant reduction in the mortality of the children treated late. 
The mortality of those who had no serum was 17.9 per cent; that of the 
patients treated late with serum was 4.9 per cent. (The ratio of the 
difference to its error was 2.6.) 

About 85 per cent of the serum-treated patients recovered by the 
twelfth day whereas only 70 per cent of those not so treated had recov- 
ered at this point. It was not until the twenty-third day, on the average, 
that children treated without serum recovered. 

After intravenous injections of serum the pulse and temperature were 
normal in four to eight hours. After intramuscular injections normal 
levels were reached more slowly, usually in twenty-four hours. 


TaB_e 5.—Mortality Rates of Children Under Two and Under Three Years of Age 








No Serum Serum 
aiie. pupon 


Percent- Percent- 
No.of No.of ageof No.of No.of ageof 
Age Cases Deaths Deaths Cases Deaths Deaths 


Under 2 yr. (R. D. E.* a 2.0).......0.000 90 15 16.6 36 2 5.6 
Under 8 yr. (R. D. E. = 3.1) 20 17.4 53 2 3.8 





rc 





* “R, D. E.” indicates ratio of difference to its error; 2 or more is significant. 


To some patients additional serum was given when the first admin- 
istration was insufficient. Of the 71 patients, 20 (32 per cent) received 
all the serum on one day; 32 (51 per cent) received it in two days, 
and 11 (17 per cent) in three days or more. In 8 cases the record 
of the number of days is not satisfactory. In 4 cases (6 per cent) 
the disease terminated on the day serum was given; in 20 (31 per cent), 
on the following day; in 20 (31 per cent), forty-eight hours after 
administration, in 13 (20 per cent), ninety-six hours and in 8 (12 per 
cent), five days or more. Adequacy of dosage is an important and as 
yet ill understood factor. 


MORTALITY FROM 1934 TO 1938 
In the past four years and four months, July 1, 1934, to Nov. 1, 1938, 
there were no deaths among 54 children treated with serum. For children 
treated without serum, for the most part in alternate cases, the mor- 
tality rate was 12.2 per cent, or 10 deaths in 82 cases. This period is 
treated separately because it includes our experience since publication 
of our previous paper and because, for the most part, we had ample 
amounts of a more potent serum. 
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COMPLICATIONS 


Complications were more frequent in the group treated without 
serum than in the group treated with serum. Empyema occurred in 
11, or 7 per cent, of the 160 cases of patients treated without serum. 
Five of these patients died, a mortality of 45.5 per cent. Of the 71 
patients treated with serum there was only 1, or 1.4 per cent, who had 
empyema, and this patient, treated on the eighth day of illness, recovered. 
There were no patients among the serum-treated group in whom menin- 
gitis developed; in 2 of the group without serum this complicaton 
developed, and both died; 8 of the serum-treated group had otitis media, 


TaBLe 6.—Mortality of Children with Type XIV Pneumonia from July 1, 1934 
to Nov. 1, 1938 








No Serum Serum 
Pree dae 


Percent- = Pereent- 
No.of No.of ageoft No.of No.of ageof 

Data on Patients Cases Deaths Deaths Cases Deaths Deaths 

82 10 12.2 0.0 

8* 5* 62.5* 0.0 
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Bronchopneumonia developed . 2 20.0 0.0 


Under 2 yr. old 43 6 14.0 0.0 


6* 4* 67.0* 0.0 
2 16.7 0.0 
o* 0.0 “rt — 
8 to 12 yr. old 27 2 ~ * Fe 0.0 
id big 100.0* ia na 
3 
2 
7 
3 


2 to 3 yr. old 12 
1* 


Entered hospital on first to fourth day 25 
of illness 2* 


Entered hospital on fifth day of illness 651 
or later 5* 


Day of illness at entry not known 0 
0 0.0 0.0 
0.0 0.0 


12.0 0.0 
e 100.0* aye Hea 
13.7 0.0 
* 60.0* os ee 

0.0 0.0 
Empyema developed 


Otitis media developed 0 
Empyema and otitis media developed 1 





* Bacteremia. 


all of whom recovered; among those without serum otitis media devel- 
oped in 20, and 3, or 15 per cent, died. 


MULTIPLE INFECTIONS WITH PNEUMOCOCCUS TYPE XIV 


Infections occurred in which other types of pneumococci were also 
present, but there was no constant association with Pneumococcus 
XIV. Six patients receiving pneumococcus type XIV serum had 
multiple infections. The associated pneumococci were of types I, VI, 
VIII, XVIII and XXIII. A case in which Pneumococcus type XIV 
was found by lung suction had Streptococcus beta in the blood culture 
at the time of death. In cases in which recovery occurred without serum, 
Pneumococcus type XIV was found twice with types IV, VI and VIII 
and once with types XI and XII. 
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In several cases there was a recurrent infection. One particularly 
interesting case is reported here. This infant had four admissions. 
Spontaneous recovery did not give more lasting immunity than 
serotherapy. 


Case 4—A 10 month old girl who was born prematurely was admitted to 
the hospital on Dec. 20, 1934, on the fifth day of illness with type XIV pneumonia 
of the lower lobe of the left lung. She had fever until the twelfth day, when 
she was discharged to Willard Parker Hospital with measles. No serum was 
given. She was again admitted on Jan. 9, 1935, on the sixth day of type XIV 
pneumonia of the upper lobe of the right lung. The pneumococcus was obtained 
from stomach washings. The patient was placed in the oxygen chamber. She had 
fever until the eighth day, when there was a crisis. No serum was given. The 
child was discharged on Feb. 25 to a convalescent home. She was again admitted 


9 6 MONTHS RESPIRATIONSO——-0  PULSE*@-----0 TEMPERATURE> @mmeme 


Chart 3.—Failure of nonspecific therapy with Pneumococcus type XIV serum 
in the case of an infant suffering from pneumococcic pneumonia due to Pneumo- 
coccus type XVIII, for whom culture of pharyngeal material yielded Pneumococcus 
type XIV. 


on March 4, after four days of illness with pneumonia of the lower lobe of 
the right lung. Roentgen examination showed disappearance of the pneumonia 
of the upper lobe of the right lung. On March 8, the blood culture yielded 
Pneumococcus type XIV. Horse serum of this type (180,000) units) was given 
on that day, even though the temperature had been normal since March 7. The 
last admission occurred on Aug. 19, 1935, on the fifth day of pneumonia of the 
lower lobe of the right lung. No pneumococcus was identified. The temperature 
fell on the tenth day. The patient was discharged as recovered on September 1. 


The need for precise determination of the organism responsible 
for the disease is exemplified in a patient who received Pneumococcus 
type XIV serum after typing from a pharyngeal culture. Pneumococcus 
type XVIII was obtained post mortem from the upper lobes of both 
lungs. 
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Case 5.—A 6 month old girl was admitted on the seventh day of illness. On 
the eighth day mouse peritoneum and mouse brain cultures showed Pneumococcus 
type XIV. The patient was given type XIV horse serum, 90,000 units being 
administered intramuscularly ; she died on the ninth day (chart 3). Post mortem 
cultures of material obtained by suction from the upper lobe of the right lung 
and from the lower lobe of the left lung yielded Pneumococcus type XVIII. No 
growth appeared in the blood culture. 


Among the cases in which the disease was regarded as due to 
Pneumococcus type XIV in the period from 1934 to 1938 were 19 in 
which more than one type organism was found directly in the sputum 


TABLE 7.—Data on Type XIV Pneumonia in Children from July 1, 1934 
to July 1, 1938 * 








Day of Dis- 
ease Serum Day Disease Fate of 
Started Terminated Age Patient 


7 mo. Recovered 

, IV 17 mo. Recovered 
XIV, 2 yr. Recovered 
' 6 mo. Recovered 
XIV, VI (lung suction XIV) 8 yr. Recovered 
XIV, XIX (lung asi ekg 2 yr. Recovered 
XIV, xix Sous Bees ae ths ote 4 yr. Recovered 
XIV, VII (lung suetion n XIV)... SeaKe cea abs ‘ 1% yr. Recovered 
XIV, XXIII (lung qeetion XxIV) 2% yr. Recovered 


? (continued 9 mo. Recovered 


8 days) 
; 


2 yr. Recovered 
5 yr. Recovered 
2 yr. Recovered 


AR PR 1 yr. Recovered 
XIV, XVIII (lung mag XIV) 10 mo. Recovered 
XIV, VI (lung suction XIV) 15 mo, Recovered 
XIV, XVII (chest pus XIV).. Ind. with 9 mo. Recovered 


empyema 
XIV, XIX (lung suction XTV) 7 8 5 mo. Died 
XIV, IV, V (lung suction XIV) 4 19 17 mo. Recovered 





* Other organisms recovered in sputum and cultures of mouse heart, etc. 


or was obtained from peritoneum or heart of the same mouse (table 7). 
The 9 patients treated with Pneumococcus type XIV serum recovered ; 
1 of the 10 not given serum died. Other sources than the expectora- 
tion or pharyngeal swab are indicated, as well as the ages of the patients. 


CONCLUSIONS 


Pneumococcus type XIV is the organism most frequently found in 
infants and very young children with pneumonia. The mortality is 
higher before the age of 3 years than after this age. With the use of 
specific serum in adequate amounts, fewer patients die, more patients 
with bacteremia recover, the disease is shortened and complications 
are fewer. 





ATTEMPTS TO ENHANCE VIRULENCE OF HAE- 
MOPHILUS PERTUSSIS BY SERIAL PASSAGE 
IN GUINEA PIGS 


JOHN A. TOOMEY, M.D. 
AND 
WILLIAM S. TAKACS, BS. 
CLEVELAND 


Between August and September of 1938, 12 smooth strains of 
Haemophilus pertussis which had grown continuously on a human 
blood agar medium (20 per cent blood content at pH 6) for approxi- 
mately thirty to four hundred and fifty generations and 5 rough strains 
which had been acclimated to and had grown continuously on a veal 
brain agar medium for approximately four hundred to six hundred gen- 
erations were each retested, and the minimum lethal doses for both 
smooth and rough strains were determined. The organisms grown on 
blood agar responded to all the tests for a smooth, phase 1 organism 
despite the fact that they had been grown for from six months to five 
years on this medium. The rough strains had been grown from five to 
seven years on veal brain agar without any change in characteristics. The 
minimum lethal dose was the lowest number of milligrams of wet 
weighed H. pertussis organisms which when injected into 250 Gm. 
guinea pigs caused their death in from twenty-four to forty-eight hours. 
Of the smooth strains the dose was between 5 and 10 mg. of the wet 
weighed organisms; of the rough strains it ranged from 9 to 50 mg. 
After the minimum lethal dose had been reestablished, guinea pigs were 
given intraperitoneally the dose established respectively for the rough 
and for the smooth strains. When an animal died, its peritoneal con- 
tents were recovered and injected intraperitoneally into another animal. 
If the second animal died, its peritoneal contents were likewise injected 
intraperitoneally into a third animal. This procedure was continued in 
series as long as the peritoneal contents were found to be virulent. 


RESULTS 


All of the guinea pigs died after the first injection of the minimum 
lethal doses of either the smooth or the rough organisms. The exudates 
recovered from the peritoneal cavities of those guinea pigs which had 


From the Department of Pediatrics, Western Reserve University and the 
Division of Contagious Diseases, City Hospital. 
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received injections of organisms grown on either the human blood agar 
or the veal brain agar medium were not lethal after the first generation 
in 1 of the animals, after the second generation in 11 of the animals or 
after the third generation in 5. 

The typical pathologic picture seen in guinea pigs dying after the 
intraperitoneal injections of H. pertussis organisms is a splotchy type 
of hemorrhagic exudate in the peritoneal wall. This appearance was 
most typical in those animals which died after the injection of the first 
recovered exudate, i. e., the second series of animals inoculated. All of 
the animals of the second series had a typical pathologic reaction, even 
though the number of organisms found seemed less than the number 
contained in the original minimum lethal dose. Occasionally when an 
animal died after the first injection, the amount of exudate which was 
recovered from the peritoneal cavity was not so great as that injected; 
more often, however, it was greater. 

The results, the strains used, the virulence and the number of pas- 
sages from one animal to another are outlined in the table. 


COMMENT 


Neither the blood nor the acidity of the medium caused the deaths 
of those animals which died after the first injection of the smooth 
organisms, since identical results were obtained after injection of the 
rough strains, which had been grown on the bloodless veal brain agar 


medium of a nearly neutral pH. It is obvious that H. pertussis organ- 
isms are not enhanced in virulence by the procedures described and that 
they do not multiply, at least not in the peritoneal cavity of the guinea 
pig. However, if organisms are isolated from the peritoneal cavity of 
a guinea pig which died after intraperitoneal injection as described, and 
if the organisms are then grown and replanted for volume on a blood 
agar medium, their original characteristics remain unchanged. If enough 
organisms are harvested, the original minimum lethal dose can again be 
easily obtained. 
CONCLUSION 


Intraperitoneal injections of H. pertussis organisms (both smooth 
and rough strains) by serial passage in guinea pigs neither enhances the 
virulence of the organisms nor causes them to grow and multiply. The 
virulence of these organisms is actually decreased, since the exudates 
recovered from the peritoneum of the guinea pigs were not lethal for 
these animals after the fourth transfer generation. 





GLUTATHIONE AND RED CELLS IN THE BLOOD 
IN INFANCY AND IN CHILDHOOD 


HELEN McNAMARA, M.A. 
AND 
M. J. E. SENN, M.D. 


NEW YORK 


Glutathione (a tripeptide of cysteine, aminoacetic acid and glutamic 
acid) is widely distributed in both animal and plant life. In living cells it 
is present mostly in the reduced form (—SH), and because of its high 
reducing power a role in biologic oxidation-reduction reactions has 
been claimed for it.1_ Evidence has been presented of its importance 
in enzyme activity and protein metabolism,? and various investigators * 
have shown that sulfhydryl substances are accumulated in the young, 
growing parts of plants and are diminished or absent in the mature 
parts. 

The purpose of the present investigation was to determine the levels 
of blood glutathione at various ages during infancy and childhood and to 
note its correlation with other constituents of the blood. This seemed 
particularly desirable because of recently increased specificity of methods 
of determination of glutathione and because of the paucity of studies of 
blood concentrations in these age groups. 

A high concentration of glutathione in cord blood of infants has been 
reported * and interpreted as a compensation for the oxygen deficiency 


From the New York Hospital and the Department of Pediatrics, Cornell Uni- 
versity Medical College. 

1. Lyman, C. M., and Barron, E. S. G.: Studies on Oxidations: VIII. The 
Oxidation of Glutathione with Copper and Hemochromogens as Catalysts, J. Biol. 
Chem. 121:275 (Oct.) 1937. 

2. Hellerman, L., and Perkins, M. E.: Activation of Enzymes: II. Papain 
Activity as Influenced by Oxidation-Reduction and by the Action of Metal Com- 
pounds, J. Biol. Chem. 107:241 (Oct.) 1934. 

3. Camp, W. H.: Glutathione in Plants, Science 69:458 (April 26). 1929. 
Lund, E. J.: The Unequal Effect of O2 Concentration on the Velocity of Oxida- 
tion in Loci of Different Electric Potential, and Glutathione Content, Protoplasma 
13:236, 1931. 

4. Anselmino, K. J., and Hoffmann, F.: Ueber den Glutathion- und Kata- 
lasegehalt des fdtalen Blutes und seine Bedeutung fiir die Sauerstoffversorgung 
der Frucht, Arch. f. Gynak. 143:505, 1930. Oberst, F. W., and Woods, E. B.: 
Studies in Glutathione: I. Total and Reduced Glutathione, Oxygen Content and 
Capacity, and Cell Volume of Blood in Non-Pregnant and Pregnant Women, 
with Special Reference to the Toxemias of Pregnancy, Am. J. Obst. & Gynec. 
30:232 (Aug.) 1935. 
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of the fetus. Lucca ® analyzed the capillary blood of 5 infants twice in 
the first forty-eight hours of life and reported a rapid fall of glutathione 
during this period. A series of determinations for 25 children, all but 
3 over 3 years of age, was reported by Deletang, Desbordes and Briskas." 
Molteni and Beccagutti* studied 34 infants and children under 6 years 
of age. They observed a higher level of blood glutathione in the first 
month of life than thereafter. 
SUBJECTS 


Forty-five newborn infants, 146 older infants and 33 children between the ages 
of 3 and 11 years were studied. 

The newborn infants were born in the New York Hospital of mothers who 
had had uncomplicated pregnancies and uneventful deliveries with nitrogen monoxide 
and ether anesthesia. Their birth weights ranged from 2,760 to 4,260 Gm. and 
averaged 3,351 Gm. All were normal on physical examination. They were breast 
fed during their stay in the hospital, and many of them received a supplemental 
feeding of cow’s milk mixture at 2 a. m. Analyses were made on blood taken 
within eight hours of delivery, before the ingestion of food. A second analysis 
was made on 33 of the same infants on the seventh to tenth day of life, following 
fasts of either seven and one-half or eleven and one-half hours. 

The older infants were healthy subjects attending the well baby clinic. The 
children were ambulatory patients in the children’s general outpatient department 
and were in varied states of nutrition and health, although none showed extreme 
departures from normal. Blood was taken without regard to the time of previous 
feeding, since the latter has been found ® not to influence blood glutathione. This 
fact was confirmed in the present study by observations for 6 subjects while they 
were fasting and at various intervals after the ingestion of food. 


METHODS 


Ten cubic centimeters of blood was drawn from the internal jugular vein of 
each infant and from the antecubital vein of each older child. Two milligrams 
of dry sodium oxalate per cubic centimeter of blood was used as anticoagulant. 
Samples of blood were analyzed immediately after withdrawal. The glutathione 
content was determined in duplicate by the method of Benedict and Gottschall,® in 
which reduced glutathione is determined colorimetrically. The method is based 
on the reduction of an arsenophosphotungstic acid reagent by glutathione in acid 
solution. 


5. Lucca, A.: Ricerche sul glutatione ematico nell’infanzia, Pediatria 41: 
499 (April) 1933. 

6. Deletang, R.; Desbordes, J., and Briskas, S. B.: La glutathionémie chez 
l’enfant, Compt. rend. Soc. de biol. 118:768 (Feb.) 1935. 

7. Molteni, P., and Beccagutti, G.: Ricerche sulla glutationemia nell’infanzia, 
Riv. di clin. pediat. 32:1025 (Sept.) 1934. 

8. (a) Gabbe, E.: Ueber Vorkommen und Bedeutung léslicher Schwefelver- 
bindungen in den Blutkérperchen, Klin. Wcehnschr. 8:2077 (Nov.) 1929. (b) 
Schelling, V.: Study on the Metabolism of Glutathione, Am. J. Physiol. 102:714 
(Dec.) 1932. 

9. Benedict, S. R., and Gottschall, G.: The Analysis of Whole Blood: IV. 
The Determination of Glutathione, J. Biol. Chem. 99:729 (Feb.) 1933. 
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Glutathione obtained from the Eastman Kodak Company was used for standard 
solutions. Recovery of glutathione solutions added to biood ranged from 94.4 to 
104.0 per cent, averaging 98.1 per cent. When cells were analyzed for glutathione, 
the pipet used was calibrated “to contain,” and the cells were washed out with 
distilled water. For plasma deierminations a 1: 5 phosphomolybdic acid filtrate was 
used, and the color was compared with that of standard solutions in matched tubes 
measuring 150 by 18 mm. The readings were difficult because of the faintness of 
the color which developed, but their accuracy within approximately 1 mg. per 
hundred cubic centimeters permitted estimation of the apparent glutathione content 
of plasma. 

The hemoglobin content, erythrocyte count and packed cell volume were deter- 
mined on each sample of blood. Hayem’s solution was used for red cell counts, 
and 2 or more counts agreeing within 200,000 per cubic millimeter were averaged. 
Hemoglobin was determined by the Sahli method with a Hellige hemometer, which 
was standardized by manometric determination of oxygen capacity.1° The acid, 
hematin solution was allowed to stand ten minutes at room temperature before 
dilution, since this procedure gave results more nearly comparable with those 
obtained by the oxygen capacity method. 

If the oxalated blood of newborn infants was permitted to stand longer than 
an hour before hemoglobin was determined or if the acid hematin solution was 
heated at 55 C. for seven minutes before dilution,11 colorimetric values for hemo- 
globin resulted which were 1 to 2 Gm. higher than those obtained by the oxygen 
capacity method. The cause of this discrepancy is not known, but it may be 
partially responsible for the wide variation in figures for hemoglobin in the new- 
born reported in the literature. ; 

The red cell volume was determined in a microtube 12 after centrifugation for 
thirty minutes at 2,500 revolutions per minute. The number of millimeters of 
packed cells multiplied by 2 constitutes the cell volume. As suggested by Osgood 
and Baker,!* a correction of 3.5 per cent was added to this for shrinkage caused 
by oxalate. Comparison with heparinized blood confirmed the validity of this 
correction. 

That glutathione is confined almost entirely to red cells was corroborated by 
the analysis of cells and of plasma separately, as well as of whole blood, for 24 
infants in the neonatal group. Comparison of determinations on whole blood with 
values estimated from analyses of red cells and from the hematocrit showed 
averages of 51.4 mg. and 49.8 mg. of glutathione per hundred cubic centimeters, 
with individual variations ranging from minus &.9 to plus 6.6 mg. The color 
obtained when the method was applied to plasma showed an average of 5.4 mg. 
of glutathione per hundred cubic centimeters. 


10. Sendroy, J., Jr.: Manometric Determination of Hemoglobin by the Oxygen 
Capacity Method, J. Biol. Chem. 91:307 (April) 1931. 

11. Osgood, E. E., and Haskins, H. D.: A New Permanent Standard for 
Estimation of Hemoglobin by the Acid Hematin Method, J. Biol. Chem. 57:107 
(Aug.) 1923. 

12. Smith, C. H.: A Method for Determining the Sedimentation Rate and 
Red Cell Volume in Infants and Children with the Use of Capiliary Blood, Am. J. 
M. Sc. 192:73 (July) 1936. 

13. Osgood, E. E., and Baker, R. L.: Erythrocyte, Hemoglobin, Cell Volume 
and Color, Volume and Saturation Index Standards for Normal Children of School 
Age, Am. J. Dis. Child. 50:343 (Aug.) 1935. 





100 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Further examination of this plasma color indicated that it was due to sub- 
stances other than glutathione. In 7 instances the apparent plasma glutathione 
averaged 5.0 mg. Color is produced by ascorbic acid 14 and, in the absence of 
glutathione, by uric acid.15 In this series of newborn infants, the plasma con- 
centration of uric acid (2.4 mg.) and of ascorbic acid (1.0 mg.) 1® would account 
for all of the color found. Therefore if glutathione is present in plasma the amount 
is very slight. 

Fifty-eight analyses of blood uric acid17 were made for 29 subjects in the 
neonatal period. Icteric indexes were measured when there was sufficient blood. 


RESULTS 


Results are summarized in tables 1 and 2. In table 1 the results 
are presented in terms of concentration per hundred cubic centimeters 
of whole blood to facilitate comparison with results similarly expressed 
by other investigators. In table 2 the results are expressed in terms 
of concentration per hundred cubic centimeters of packed red cells. 
The latter procedure seems desirable in interpreting the relation to 
general metabolism of an intracellular constituent such as glutathione. 


Concentration in Whole Blood (Table 1).—On the first day of life 
the concentration of glutathione averaged 54.1 mg. per hundred cubic 
centimeters of whole blood (table 1) as compared with the normal value 
for adults, 41 mg.*® No relation was found between blood glutathione 
and parity of mother, duration of labor, anesthesia*® or weight, sex 


or age of the infant. In the week old group, the average level of whole 
blood glutathione was significantly lower, being 47.4 mg. (the difference 
of 6.7 mg. being five times the probable error of 1.3 mg.). In the case 
of all but 2 infants the glutathione was lower at the end of the first 


14. Gottschall, G.: Personal communication to the authors. 

15. In the presence of normal blood concentrations of glutathione, uric acid in 
amounts up to 5 mg. per hundred cubic centimeters produces no color (Benedict 
and Gottschall ®). 

16. Abt, A. F.; Farmer, C. J., and Epstein, I. M.: Normal Cevitamic (Ascorbic) 
Acid Determinations in Blood Plasma and Their Relationship to Capillary 
Resistance, J. Pediat. 8:1 (Jan.) 1936. 

17. Benedict, S. R., and Behre, J. A.: The Analysis of Whole Blood: III. 
Determination and Distribution of Uric Acid, J. Biol. Chem. 92:161 (June) 1931. 

18. Brice, A. T., Jr.: The Blood Glutathione (G. S. H.) Level in Mental 
Diseases, Am. J. Psychiat. 91:1389 (May) 1935. 

19. Ether anesthesia has been reported (Ruggieri, E.: Comportamento ed 
importanza del glutatione nella narcosi eterea, ed in altre anestesie, Arch. ital. di 
chir. 28:69, 1931) to cause a postoperative decrease in whole blood glutathione 
for as long as forty-eight hours. In this series the use of a small amount of ether 
in addition to nitrogen monoxide and oxygen anesthesia produced no change in the 
average level of blood glutathione; the blood of 36 infants showed a mean level 
of 52.8 mg. as compared with 54.2 mg. for 8 infants in delivery of whom no ether 
was used. 
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week. By the second month the mean concentration had decreased 
further, to 34.1 mg., and thereafter it fluctuated between 30 and 34 mg. 
per hundred cubic centimeters in the remaining age groups. 

The figures for hemoglobin, red cell count and cell volume all showed 
a rapid decrease during the first two months of life. The average 
hemoglobin content was 19.1 Gm. on the day of birth, falling to 17.4 Gm. 
at the end of the first week and reaching its lowest value, 11.2 Gm., 
around the second month. Between the third month and the end of the 
second year it remained between 11.6 and 12.3 Gm., and thereafter it 
rose to 13.1 Gm. (table 1). 

The erythrocyte count averaged 5,290,000 per cubic millimeter on the 
day of birth and 4,970,000 at the end of the first week and decreased to 
3,720,000 during the second month. It rose to levels between 4,500,000 
and 4,810,000 after the fourth month. For only 3 infants of 45 studied 
in the first eight hours were red cell counts above 6,000,000 in oxalated 
venous blood. 

The values for hemoglobin and red cells are essentially the same as 
those of Mugrage and Andresen,” except that their figures for cord 
blood are lower than those we obtained for venous blood during the first 
hours of life. 

For the packed red cell volumes, the lowest values were again found 
in the second month. The level, initially 57.4 per cent, fell to 50.4 per 
cent at the age of 1 week, reached a low value of 32.1 per cent at 2 
months and gradually rose thereafter, with minor fluctuations, reaching 
37.4 per cent in the 8 to 11 year old group. 

Concentration Per Hundred Cubic Centimeters of Red Blood Cells 
(Table 2).—The glutathione level was 94.3 mg. per hundred cubic 
centimeters of packed red blood cells at birth and 94.1 mg. at the age of 
7 to 10 days and then showed a significant increase to 111.0 mg. between 
the ages of 2 and 6 weeks, the difference being four times its probable 
error. The cell glutathione content was still high, 106.4 mg., from 7 to 
10 weeks and then declined, with the exception of a slight rise from 87 
to 94 mg. in the 1 to 2 year old group, to levels of about 80 mg. between 
3 and 11 years. 

In terms of percentage of packed red cells, hemoglobin content 
remained remarkably constant throughout infancy and childhood, with 
group averages varying from 33.3 to 35.5 mg. These values are in close 
agreement with those of Mugrage and Andresen.”° 

The number of cells per hundred cubic centimeters of red cells at 
birth was 9,200,000; this increased gradually to a value of 13,400,000 
between 8 months and 2 years, then decreased to 12,000,000 in the 8 to 


20. Mugrage, E. R., and Andresen, M. I.: Values for Red Blood Cells of 
Average Infants and Children, Am. J. Dis. Child. 51:775 (April) 1936. 
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11 year old group. The shift roughly paralleled the reported variation 
in the diameter of cells during the first year ** but not thereafter. 


Uric Acid Content and Icteric Index.—In the course of the analyses 
already described uric acid content and icteric index were determined for 
whole blood of newborn and of week old infants. The average blood 
uric acid value of 39 infants for the first day of life was 4.1 mg. per 
hundred cubic centimeters, with a range of 2.5 to 5.6 mg. For 29 infants 
a week old the mean was 2.4 mg. with a range from 2.2 to 3.9 mg. These 
are slightly higher figures than those of Lucas and co-workers ** and 
Kingsbury and Sedgwick.” 


TABLE 2.—Values of Glutathione, Hemoglobin and Red Blood Cells Per Hundred 
Cubic Centimeters of Packed Red Cells 








No. of Glutathione, Hemoglogin, Red Blood Cells, 

Deter- Mg. per 100 Ce. Gm. per 100 Ce. Millions per Cu. Mm. 

mina- - ~ \ A -—~\ —— os 

Age tions Mean S.D.* Range Mean S.D.* Range Mean S.D.* Range 

1%-8% hr. 45 94.3 12.6 78.4-114.8 33.3 1.8 28.5-36.9 9.26 0.79 7.71-10.94 
7-10 days 82 94.1 10.8 74.6-113.0 34.6 19 30.3-38.0 9.85 0.68 8.35-11.37 
2-6 wk. 16 111.0 25.2 83.1-1442 84.3 2.5  30.6-40.6 10.44 0.91 9.00-12.53 
7-10 wk. 21 106.4 17.8 73.0-137.5 35.0 1.3 31.7-36.8 11.58 0.86 10.06-13.52 
3-4 mo. 27 94.1 18.2 71.5-143.5 35.3 2.6 30.6-40.6 12.28 1,81 10.74-15.70 
5-7 mo. 21 86.5 14.6 65.6-1100 33.6 2.2 31.0-38.1 12.78 1.42 10.80-15.18 
8-12 mo. 9 86.8 22.6 64.0-111.4 33.5 2.7 29.6-38.7 13.42 1.50 11.45-15.61 
1-2 yr. 15 93.7 21.0  69.2-120.3 33.8 29 31.8-41.2 18.44 2.04 10.87-17.09 
3-7 yr. 14 80.8 9.7 69.2-103.6 35.5 20 32.838.9 12.28 1,09 10.55-13.92 
8-11 yr. 18 79.8 6.5 62.7- 95.9 34.8 1.7 $2.8-39.2 11.99 0.97 10.63-13.52 
Adult 93.5¢ $4.1 11.74¢ 








* Standard deviation. 

+ Calculated from Brice’s whole blood value, using Wintrobe’s figure for cell volume, 43.85. 

¢ Calculated from M. M. Wintrobe’s figures. (Blood of Normal Men and Women: Erythro- 
cyte Counts, Hemoglobin and Volume of Packed Red Cells of Two Hundred and Twenty-Nine 
Individuals, Bull. Johns Hopkins Hosp. 53: 118 [Sept.] 1933.) 


The average icteric index of 18 infants on the day of birth was 30, 
with a range from 19 to 46. The mean for 20 of the week old group 
was 36, with variations from 10 to 81. 


COMMENT 


Interpretations of the glutathione curves depend on whether one con- 
siders the results in terms of concentrations in whole blood or in 
red cells. 


21. Andresen, M. I., and Mugrage, E. R.: Diameter and Volume of Red 
Blood Cells in Infants and Children, Folia haemat. 61:201 (Jan.) 1939. 

22. Lucas, W. P.; Dearing, B. F.; Hoobler, H. R.; Cox, A.; Jones, M. R., 
and Smyth, F. C.: Blood Studies in the New-Born, Am. J. Dis. Child. 22:525 
(Dec.) 1921. 

23. Kingsbury, F. B., and Sedgwick, J. P.: The Uric Acid Content of the 
Blood of New-Borns, J. Biol. Chem. 31:261 (July) 1917. 
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In whole blood, the concentrations are higher in newborn infants 
than in adults, but after birth they fall rapidly to levels which are con- 
siderably lower after the first six weeks of life than in adult life. In 
terms of concentration per hundred cubic centimeters of red cells, how- 
ever, the glutathione levels of newborn infants (94 mg.) are approxi- 
mately the same as those we have calculated for adults (93.5 mg.), but 
there is a significant increase from the second to the tenth week, with 
a subsequent fall to a level of about 80 mg., which is maintained from 
the third to the eleventh year. It is of interest that the highest levels 
of glutathione in the red cells were found in the period immediately after 
the second week of life, at which time, it has been stated, a rise in heat 
production ** and elevation of blood iodine *° occur. These facts may be 
entirely unrelated or may be indicative of an increase in general metab- 
olism associated with the change from intrauterine to extrauterine life. 

In a further attempt to clarify the relations between whole blood 
glutathione and hemoglobin, red cell count and red cell volume, correla- 
tion coefficients were determined for each age group. In addition, coeffi- 
cients were calculated between hemoglobin and red cell values and 
between red cell count and volume. In adults high correlation has been 
observed between these sets of values.”¢ 

For infants in the first ten weeks of life, when all whole blood values 
estimated were changing rapidly, and again for the 8 to 11 year old 
group, there were good correlations 77 (r = 0.6 — 1.0) between all sets 
of values except glutathione content and red cell count, which only occa- 
sionally showed even fair correlation (r = 0.4—0.5) in any age group. 


24. Marine, D.; Lowe, B. H., and Cipra, A.: Influence of Glands with 
Internal Secretion on the Respiration Exchange: VII. The Possible Influence of 
Suprarenal Involution in New Born Infants on Heat Production, J. Metab. 
Research 2:329 (Sept.) 1922. Gordon, H. H., and Levine, S. Z.: Respiratory 
Metabolism in Infancy and in Childhood: XVIII. The Respiratory Exchange 
in Premature Infants—Basal Metabolism, Am. J. Dis. Child. 52:810 (Oct.) 
1936. Growth and Development with Special Reference to Domestic Animals: 
XXIV. The Decline in Energy Metabolism Per Unit Weight with Increasing Age 
in Farm Animals, Laboratory Animals and Humans, Research Bulletin 176, Uni- 
versity of Missouri, College of Agriculture, Agricultural Experiment Station, 
September 1932. 

25. Fashena, G. J.: A Study of the Blood Iodine in Childhood, J. Clin. Investi- 
gation 17:179 (March) 1938. 

26 Dunn, H. L.: Application of Statistical Methods in Physiology, Physiol. 
Rev. 9:275 (April) 1929. Haden, R. L.: Accurate Criteria for Differentiating 
Anemias, Arch. Int. Med. 31:766 (May) 1923. Nygaard, K. K., and Duxbury, 
D. L.: The Percentage of Hemoglobin Compared to the Volume of Erythro- 
cytes: Importance of This Relation in Correcting van Allen Determination of 
Volume of Platelets, J. Lab. & Clin. Med. 20:767 (April) 1935. 

27. In all cases in which the coefficient or correlation was considered significant 
it was at least five times its probable error. 





McNAMARA-SENN—GLUTATHIONE AND RED CELLS — 105 


Between the ages of 3 and 4 months good correlation continued between 
hemoglobin content, red cell count and red cell volume (r = 0.5 — 0.7) 
but not between glutathione and hemoglobin content, cell count or cell 
volume. Between 4 months and 8 years no correlation was observed in 
any set of values, except hemoglobin content and cell volume, which 
showed definite correlation (r= 1.0—0.5) throughout infancy and 
childhood, and hemoglobin content and red cell count in the 3 to 7 year 
old group (r = 0.7). 

In the period when no correlation is evident between hemoglobin 
level and red cell count or between red cell count and volume, none is 
apparent between glutathione and red cell values. These observations 
suggest that within normal limits in this period—3 months to 8 years— 
whole blood glutathione can vary independently of hemoglobin level, cell 
count or cell volume. 

Hamil and co-workers ** found no correlation between hemoglobin 
content and red cell count in infants during the first year of life. This 
is in agreement with our findings after the fourth month of life. Hamil’s 
series of 1,644 observations were analyzed, however, as a single group, 
with relatively few estimations for infants less than 3 months old, in 
whom we found good correlations. 

The low correlation between glutathione value and red cell count in 
almost all age groups studied suggests caution in the use of Gabbe’s 


: sq Glutathione in mg. per 100 cc. of whole blood : 
quotient, oe , as an index of abnormal 


red blood cell metabolism in childhood. After the age of 2 months this 
quotient varied from 4.7 to 11.4, as compared with a normal range of 
5 to 9in adults. Variations beyond the latter limit have been considered 
by some as an index of abnormal metabolism of erythrocytes in various 
blood dyscrasias. 

The high correlation between hemoglobin level and cell volume 
through infancy and childhood and the constant value for hemoglobin 
per hundred cubic centimeters of red cells shown in table 2 are different 
expressions of the same fact; that is, normally hemoglobin varies directly 
with cell volume. The results for glutathione suggest that cell volume 
may be an important factor influencing the glutathione concentration of 
whole blood. The rise in concentration of glutathione per unit volume 
of red cells between the ages of 2 and 10 weeks and the lack of correla- 
tion between whole blood glutathione and cell volume from 3 months to 
8 years indicate that cell volume is not the only controlling factor. How- 
ever, this study of normal subjects seems to indicate a relationship 





28. Hamil, B. M.; Poole, M. W.; Munday, B.; Shepherd, M. L.; Emerson, 
L.; Macy, I. G., and Raiford, T. E.: A Consideration of Quantitative Relations 
Between Erythrocytes, Leucocytes and Hemoglobin of the Blood, J. Lab. & 
Clin. Med. 23:488 (Feb.) 1938. 
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definite enough to suggest the imv:ztance of expressing glutathione 
values in terms of concentration per unit volume of cells before 
evaluating variations in its concentration in whole blood. 


SUMMARY 


Blood glutathione and hemoglobin content, red cell count and red cell 
volume were measured for 45 newborn infants, 146 older infants and 
33 children less than 12 years old. Blood uric acid and icteric index 
were also determined in the first week of life. 

In terms of whole blood concentration, the average glutathione value 
(54.1 mg.) was higher at birth than in adult life, fell rapidly during the 
neonatal period and then decreased slowly, until by the third month it 
had reached a concentration considerably below adult level, which it 
maintained with minor fluctuations through the eleventh year. Hemo- 
globin level, red cell count and cell volume followed the same downward 
course, reaching their lowest levels in the second month and gradually 
increasing thereafter. 

In terms of concentration per hundred cubic centimeters of packed 
red cells, the glutathione level was the same at birth as in adult life, 
increased significantly between the ages of 2 and 10 weeks and returned 
to birth level between 3 and 4 months and again in the second year, after 
a slight decrease. A value lower than the adult level was found between 


3 and 11 years. Hemoglobin concentration per unit volume of red cells 
remained remarkably constant from birth to adult life. In the estimation 
of blood constituents which are wholly intracellular, such as hemoglobin 
and glutathione, it seems preferable to express results as concentration 
per unit volume of cells rather than as concentration in whole blood. 











GROWTH AND CHEMICAL COMPOSITION OF 
THE HUMAN SKELETON 


W. W. SWANSON, M.D. 
AND 
VIVIAN IOB, Px.D. 
CHICAGO 


It has long been taken for granted that the weight of the bony and 
cartilaginous skeleton at birth comprises from 15 to 20 per cent? of 
the body weight. About a year ago it was found, on careful dissection, 
that the weight of the skeleton of an early and of a full term fetus 
approximated more nearly 10 per cent of the body weight. Recently this 
observation has been confirmed by the results of examination of three 
human fetuses weighing 530, 2,060 and 3,140 Gm. From these results 
have been determined the weight relation of cartilage to bone and of 
skeleton to body weight and the chemical composition of the skeletal 
components of the fetus. 

The freeing of bone and cartilage from the other body tissues 
becomes more difficult as the fetus approaches term. In the very small 
fetus the bones and, to some extent, the cartilage were cleaned by firm 
rubbing with a moist towel. In the full term fetus the supportive tissues 
had to be cut and scraped away. The parts of the skeleton not worked 
on were wrapped in moist towels and covered with oiled paper to prevent 
loss of weight by evaporation. The drying that may have taken place 
was probably negligible, since the amount of water and ash of the bone 
and cartilage of the entire fetus compared very favorably with that of 
selected bone or cartilage? removed immediately from the body and 


subjected to an analysis. 
CHEMICAL METHOD 


Bone and cartilage were dried to constant weight and finely ground. Total fat 
was determined gravimetrically by extraction with hot ether for twelve hours, 
drying and reextraction with purified petroleum benzine (petroleum ether). 
Chlorine was determined by the method of Logan.’ For potassium, sodium, mag- 
nesium, calcium and phosphorus the dry material was first ashed in platinum dishes 
in the muffle furnace at 450 C. Potassium in the solution of the ash was determined 


From the Department of Pediatrics, The School of Medicine of the Division of 
Biological Sciences, University of Chicago. 

1. Scammon, R., in Abt, I. A.: Pediatrics, Philadelphia, W. B. Saunders 
Company, 1923, vol. 1, chap. 3, p. 257. Voit, E.: Ztschr. f. Biol. 46:167, 1905. 

2. Iob, V., and Swanson, W. W.: J. Biol. Chem. 122:485, 1938. 

3. Logan, M. A.: J. Biol. Chem. 110:375, 1933. 
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by the method of Fiske and Litarczek,t sodium by the method of Barber and 
Koltoff, as modified by Butler and Tuthill,5 calcium and magnesium by the method 
of Fiske and Logan ¢ and phosphorus by the method of Fiske and Subbarow.? 


RESULTS 


In table 1 are shown the results of the analysis of five fetal skele- 
tons. It is interesting to note that the skeletal weight of the two fetuses, 
weighing 1,095 and 4,070 Gm., respectively, which were analyzed a 
year ago compared well with the values obtained at recent analyses. 
With respect to the entire skeleton, at term the proportion of skeletal 
weight had changed from 12 to 9.8 per cent of the body weight. 
The larger amounts of cartilage in the younger fetus may have been 
responsible for the greater skeletal weight in the early fetal months. 
From the fourth to the tenth lunar month there was a shift from car- 
tilage to bone to the extent of 6.4 per cent. 


TABLE 1.—Proportion of Bone and Cartilage in the Fetal Skeleton 








Weight of Skeleton Weight of of Car tilage Weight of Bone 
Weightof - —, Skeletal Fat, - ¢ he ~ 
Fetus, Gm. Gm. Per Cent Per Cent Gm. Per Cent Gm. Per Cent 








63.5 z cece f 42.5 ‘ 57.5 
121.3* 11.1 ease . . . 58.3 
210.6 0.2 . 5 . 68.9 
312.0 9.7 

9.8 


0.40 ‘ 
1.07 69.7 
399.0* 63.9 





* The skeletal weight was calculated from the weight of one half of the appendicular and 
of the entire axial skeleton. 


In table 2 are shown the mineral components of the total bone and 
cartilage of the skeleton. The spine of the small fetus was analyzed 
separately, since the task of removing all the beginning centers of 
ossification in each vertebra proved too difficult. It should be noted 
that the values for calcium and phosphorus in the total body cartilage 
were about twice those found for selected pieces of cartilage reported 
in an earlier paper. This discrepancy was due to the difficulty of 
removing completely the partially calcified cartilage at the many epiph- 
yses. The table also shows the marked change in water content of both 
bone and cartilage taking place during the last six months of fetal life. 


4. Fiske, C., and Litarczek, G., in Folin, O.: Laboratory Manual of Bio- 
logical Chemistry, ed. 5, New York, D. Appleton-Century Company, Inc., 1934, 
p. 239. 

5. Butler, A. M., and Tuthill, E.: J. Biol. Chem. 93:171, 1931. 

6. Fiske, C., and Logan, M. A., in Folin, O.: Laboratory Manual of Bio- 
logical Chemistry, ed. 5, New York, D. Appleton-Century Company, Inc., 1934. 
p. 231. 

7. Fiske, C., and Subbarow, Y.: J. Biol. Chem. 66:375, 1925. 

8. Swanson, W. W., and Iob, V.: Mineral Composition of the Bone and 
Cartilage of the Human Fetus, Am. J. Dis. Child. 54:1025 (Nov.) 1937. 
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Table 3 shows that our earlier results ? were confirmed, in that the 
molecular equivalent of sodium in both bone and cartilage was from 
two to six times the molecular equivalent of chlorine, again empha- 
sizing the fact that the greater part of sodium, particularly in bone, is to 
be found in the inorganic salts of the matrix. It is also to be noted that 


TABLE 2.—Mineral Analysis of the Skeleton 








Fetal Minerals * 

Age, Water, Fat, - an — 
Lunar Tissue Per Per Potas- Phos- Mag- 
Months Analyzed Cent Cent Sodium sium Chlorine phorus Calcium nesium 


2.09 37.57 62.97 2.13 
0.60 0.54 0.12 
2.79 2.17 0.11 

40.96 64.68 2.36 


227.16 360.73 10.71 
1.61 1.67 0.52 
228.77 362.40 11.23 


899.71 645.06 17.75 
3.26 4.18 0.68 
402.97 649.24 18.43 
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* The values are given in millimols. 


TABLE 3.—Proportion of Sodiwm and Chlorine in the Human Skeleton 








Weight in Grams Sodium * Chlorine * 
¢ A ie. ¢ wn MEM) 
Fetus Skeleton Fetus Skeletont Fetus Skeletont 
530 63.5 8.51 0.184 0.052 








32 
2,060 210.6 26.64 0.126 r 0.029 


3,200 312.0 38.59 0.123 0.023 





* The values are given in millimols. 
t The values are given in millimols per gram of skeletal weight. 


TABLE 4.—Distribution of Water in the Fetal Skeleton 








Total Skeleton Bone Cartilage 
a * Sy | in ‘ c A ‘ 

Extra- Intra- Extra- Intra- Extra- Intra- 

Total cellular cellular cellular cellular cellular eellular 

Weight of Water, Water, Water, Water, Water, Water, Water, 
Fetus,Gm. PerCent PerCent PerCent PerCent PerCent PerCent Per Cent 


530 72 44 28 48 15 49 37 
2,060 62 24 38 22 28 53 31 
8,200 56 19 26 44 37 











the ratio of sodium to total skeletal weight remained practically constant, 
while the chlorine in the skeleton of the full term fetus decreased by 
approximately 50 per cent. 

In table 4 are shown the values for extracellular and intracellular 
water for the entire skeleton and for the bone and cartilage. The 
figures for skeleton and bone were based on the chlorine content and 
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the values for cartilage on the potassium content. The results as to 
total bone of the skeleton differ from the values reported for selected 
bones in a recent paper ? in the higher percentage of intracellular water. 
It should be noted that the water content of the bones of the entire 
skeleton was higher than that for selected specimens of bone of com- 
parable age.? It is probable that some bones, particularly those of the 
smallest fetus, contained more water than others. The figures obtained 
for the extracellular and intracellular fluid content of cartilage checked 
closely with the results reported for cartilage in the earlier paper. The 
change in the distribution of skeletal water falls in the extracellular 
phase, which decreased from 44 to 19 per cent at term. Table 4 locates 
the decrease in the extracellular phase of bone; the values for the 
cartilage remained practically unchanged. 
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Logarithmic plot of skeletal calcium and phosphorus against water-free and fat- 
free skeletal weight corrected for the weights of calcium and phosphorus. The slope 
of the line is given by Huxley’s equation, log y = log a + b log x, in which the 
constant “b” represents the rate of growth. 


The loss of water from cartilage and bone during the freeing of the 
skeleton from other tissues deserves consideration. It may be seen in 
table 2 that the figures obtained for the cartilage and bone of the skeleton 
as a whole are higher than the results reported for selected specimens.? 
This seems to indicate that little if any loss of water occurred. The 
task of removing every particle of extraneous tissue from the bone and 
cartilage of an entire skeleton is difficult, and any error would tend to 
increase the skeletal weight. Perhaps the decrease in weight from 
drying and the increase from adhering extraneous tissue balance each 
other. 

For the period of fetal growth a picture of skeletal growth may be 
obtained by the logarithmic plot of skeletal calcium or phosphorus 
against the water-free and fat-free skeletal weight, as shown in the 
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accompanying chart. For calcium, the three points describe a straight 
line of which the slope or growth rate of 0.85 was determined by the 
method of least squares. For phosphorus, the fit of the curve is almost 
as good. The determined growth rate of 0.87 is less than the growth 
rate for phosphorus of the body as a whole.® There was no evidence 
of increased mineral storage in the skeletons of the fetuses studied. 
Whether postnatal growth of the skeleton proceeds at the same rate as 
that of the body as a whole we are not prepared to say. It is probable 
that body and bone weights are nearly parallel during the period of 
growth except when fluctuations in adipose tissue border on the abnormal. 


SUMMARY 


The total weights of the bony and cartilaginous skeleton are given 
for five fetuses aged from 4 to 10 lunar months. The bony skeleton 
increases during this time from 57.5 to 63.9 per cent, while the relative 
amount of cartilage decreases from 42.5 to 36.1 per cent. 

The skeletal weight changes from the fourth lunar month to term 
from 12 to 9.8 per cent of the weight of the body. 


9. Iob, V., and Swanson, W. W.: Growth 2:253, 1938. 





GROWTH, DEVELOPMENT AND CARE OF 
THE CHILD 


HARRY BAKWIN, M.D. 
AND 


RUTH MORRIS BAKWIN, M.D. 
NEW YORK 


Medical care has been eminently successful in improving the physical 
status of the child. Progress has been so rapid and on the whole so 
satisfactory that it has not seemed necessary to define the fundamental 
principles on which present procedures are based. On the other hand, 
the introduction of psychologic care into the practice of pediatrics has 
been retarded mainly by failure to define those very principles which 
are subconsciously applied daily in the physical care of the child. 

Obviously optimal child care means the best adjustment which can 
be made between the individual child and his environment. To what 
extent can the child be expected to adapt himself to his environment, 
and in what way must the environment be adjusted to the child? It is 


the purpose of this paper to show how more recent knowledge of growth 
and development assists in the clarification of these problems. 


THE MATURATION SEQUENCE 


In the psychologic as well as the physical sphere, development, or 
maturation, takes place according to a plan and a sequence which are 
innate and which are not readily susceptible to accelerating influences. 
The terms development and maturation, as here used, refer to the 
' innumerable stages and processes through which human form, function 
and behavior pass from conception to maturity. Growth, on the other 
hand, is strictly a quantitative concept and refers, in the physical sphere, 
to change in number or size of units and, in the psychologic sphere, to 
the acquisition of information, skills and emotional interests. Growth 
is susceptible to environmental influence. 

The significance of this principle may be illustrated in the case of 
speech. Once the child has matured to the speaking stage the vocabulary 


Read at a meeting of the American Pediatric Society at Skytop, Pa., April 
28, 1939. 

From the Department of Pediatrics, New York University, and the Children’s 
Medical Service, Bellevue Hospital. 
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may be increased through a process of learning; but, under normal 
circumstances, a child who has not yet reached this developmental phase 
cannot be taught intelligible speech by any known method, just as the 
onset of the adolescent spurt in growth cannot be initiated except by 
highly artificial means. 

We are indebted to Gesell, Todd,? McGraw * and others for much 
of the objective evidence on which this principle is based. Gesell pointed 
out that even the apparently random movements of the young infant are 
obedient to pattern and that the changes which occur as the child grows 
older follow a definite sequence. He described studies on the similarity 
of behavior in identical twins and showed, by the application of training 
procedures in one twin, the other being used as a control, that training 
has no significant effect on prehension, manipulation and constructive 
exploitation. 

A maturation process may also be observed in the altered emotional 
responses of children to various situations. The newborn child is 
endowed with a fairly elaborate emotional equipment which includes 
fear, anger and joy. The fear response to abrupt change in position is 
one of the most striking of the newborn infant’s reactions. Neverthe- 
less, within a few months after birth, the child may be tossed about by 
a fond parent and will actively enjoy a situation which only a short 
time before would have led to fear and crying. A similar maturation 
process in the emotional sphere is seen in the infant’s increasing aware- 
ness of strangers. Before the age of about 20 weeks infants respond to 
the smile of an observer with pleasure. From the age of 20 weeks the 
negative responses increase until the fortieth week, after which plea- 
surable responses can again be readily elicited. 

The fact that maturation follows an innate pattern which is not 
suspectible to attempts at acceleration has great practical significance. 
It means that the child’s emerging potentialities and feelings must be 
understood if the greatest benefit is to be obtained from training and 
education. It is useless to.attempt to train a child to a mode of behavior 
until he has matured to the stage where he is ready for such training. 


1. Gesell, A.: Infant Behavior in Relation to Pediatrics, Am. J. Dis. Child. 
37:1055 (May) 1929. 

2. Todd, T. W.: Objective Ratings of the Constitution of the Growing 
Child Based on Examination of the Physical Development and Mental Expansion, 
Am. J. Dis. Child. 55:149 (Jan.) 1938. 

3. McGraw, M.: Growth—A Study of Johnny and Jimmy, New York, D. 
Appleton-Century Company, Inc., 1935. 

4. Jones, H. E., and Jones, M. C.: A Study of Fear, Childhood Educ. 5: 
138, 1928. 

5. Washburn, R. W.: A Study of the Smiling and Laughing of Infants 
in the First Year of Life, Genetic Psychology Monograph, Worcester, Mass., 
Clark University Press, 1929, vol. 6, p. 397. 
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Indeed training procedures introduced prematurely not only are ineffec- 
tive but may be actually harmful. Parental disappointment at the 
child’s failure to live up to the expectations leads to a strained atmos- 
phere and gives the child a sense of anxiety, inadequacy and defeat. 

An attempt to accelerate the maturation sequence is probably the 
commonest error of parents while the child is young. Parental haste 
is motivated by eagerness for the child’s welfare, by a feeling, probably 
erroneous, that early development is desirable and promises great 
intelligence in later life and by a spirit of competition among mothers. 
Premature training procedures are usually directed toward control of the 
bowels and the bladder, and one is often told by a proud mother that 
the infant has been “trained” at 4 or 5 months, an age at which it is 
obvious that a sense of responsibility for the act, which is an essential 
part of real training, cannot be present. Such infants frequently 
relapse at a later age, and training may then be much more difficult than 
with other children and is likely to lead to a parent-child conflict. 

There are numerous other situations in which parental attempts at 
acceleration lead to disorders in conduct. During the period of 
emerging self dependence, when the child is exercising newly acquired 
skills, some parents put an undesirable strain on the child by demanding 
a perfection of performance for which the child is not developmentally 
ready. The difficulties which arise when a young child is expected to 
keep a promise come under the same category. 


FUNDAMENTAL NEEDS OF THE CHILD 


It is becoming increasingly evident that the unfolding of the 
psychologic maturation sequence, like that of the physical, is obligatory, 
and not optional. If optimal health is to be attained the maturing child 
must have an outlet for his developing skills and feelings, and it has now 
become customary to speak of the psychologic needs of the child just as 
one speaks of the nutritional needs. 

Experimental evidence for this point of view has been presented by 
Levy,® who found that puppies fed from nipples with large holes, so 
that the sucking time was short, acquired vicarious sucking activity to 
a much greater extent than puppies who were fed from nipples with 
small holes and hence sucked longer at feeding time. Furthermore, 
the short time feeders were much more restless and required more food 
to maintain their weight than did the long time feeders. Levy referred 
to the observation of Carlson that calves taken from the udder and fed 
from a bucket adopted ear licking and similar habits analagous to finger 
sucking in infants. 


6. Levy, D. M.: Experiment on the Sucking Reflex and Social Behavior of 
Dogs, Am. J. Orthopsychiat. 4:203, 1934. 
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In a further study, Levy” found that chicks reared on a raised 
platform of fine wire mesh so that they were unable to peck on the 
ground showed abnormal pecking behavior, denuding one another of 
feathers. The experimental chicks were more restless than the controls 
and were unable to maintain the average gain in weight attained by the 
control group. 

In everyday pediatric practice there are numerous examples of 
children who are traumatized by lack of gratification of the psychologic 
needs. A simple example is seen in infants whose hands are restrained 
because they suck their thumbs and who are thereby not allowed to 
gratify the need to exercise their developing motor skills. In the over- 
protected child there is failure to supply an outlet for the need of self 
expression. The most striking clinical condition resulting from insuf- 
ficient satisfaction of a psychologic need is seen in the so-called rejected 
child, for whom the parental affection is insufficient. The need for 
affection is a definite organic requirement, and among mammals mother- 
ing and cuddling are universal. 


DEVELOPMENTAL RETARDATION 


We have already discussed the disadvantages of attempting to 
accelerate the maturation process. There is danger also in retardation. 
The growing up process implies not only the acquisition of new modes 
of behavior but the relinquishing of outgrown patterns as well. There 
is an analogy here to nutrition; a diet entirely of milk, which is 
adequate for an infant, would be harmful if continued during childhood. 

A simple example of psychologic retardation may be seen in the eat- 
ing situation. Early in life the infant obtains his food by sucking. 
Toward the end of the first year, the sucking urge diminishes and the 
child matures to the stage where biting and chewing become dominant 
in eating behavior. Continuance of sucking after this period represents 
a developmental delay which manifests itself in immature behavior. To 
refer to the overprotected child again, not only is there failure to acquire 
modes of behavior for which he is developmentally ready, but there is 
retention of outgrown patterns as well. An example of retardation in 
the emotional sphere is observed when the overaffectionate mother keeps 
the child emotionally dependent on her. During the period of emerging 
self dependence, when the child is learning to do things for himself, 
parental affection, encouragement and applause are essential. But as 
the child matures he must learn to rely on his own inner satisfaction, and 
parental attitudes which at one time were necessary become actually 
harmful as they lead to a qualified and incomplete self dependence. 


7. Levy, D. M.: On Instinct Satiation: An Experiment on the Pecking 
Behavior of Chickens, J. Gen. Psychol. 18:327, 1938. 
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Implicit in the attitude toward the developing child is the timing 
element. There is an optimal time, which must be adjusted to the 
maturation sequence of the individual child, when training procedures 
should be instituted, and premature efforts, like delayed efforts, are 
harmful and interfere with the full development of the child’s potential- 
ities. Since each child is an individual, different from all other children, 
the psychologic needs at various ages must always be interpreted clini- 
cally, since chronologic age helps only in a general way in the under- 
standing of those needs in any specific child. 


DISCIPLINE 


Gratifying the child’s psychologic needs does not mean unlimited 
indulgence. Through training and discipline the child’s maturing capa- 
bilities and emotions must be directed into useful and socially acceptable 
channels. Training implies positive encouragement and direction, 
whereas discipline implies restraint. Discipline is necessary in order to 
curb excessive emotional demands and to assist the child in outgrowing 
less mature modes of behavior. In a complex society discipline is also 
essential for the child’s physical safety, for instilling knowledge of the 
social amenities and for teaching respect for the property of others. 

Training in regular eating and in control of the bowels and the 
bladder and regulation of the emotional reactions serve to free the child 
from domination by his own physiologic functions, so that he can adapt 
himself to the social world. So far as discipline involves frustration 
or deprivation, it is important to make these interferences emotionally 
acceptable to the child by giving adequate reassurance of affection and 
concern. 

Discipline does not necessarily imply punishment, although punitive 
measures may at times be necessary to enforce compliance. Discipline 
should be exerted only as a benefit to the child and not as an outlet 
for the disciplinarian’s offended sense of dignity or as an emotional 
release for the parent. 


THE REPAIR OF PSYCHOLOGIC INJURY 


The repair of injury due to dietary deficiency is striking, and 
recovery from the deficiency diseases is ordinarily prompt and complete. 
The deformities associated with vitamin D deficiency and the destruc- 
tion of the eye which may take place in vitamin A-deficient persons are 
important exceptions to this general principle. 

There is a widespread conviction that psychologic trauma is irrepar- 
able and that injuries sustained during infancy and early childhood 
permanently color the personality. Though this is probably true in 
some instances, it is an unwarranted generalization based mainly on 
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the clinical observation of patients with severe psychologic trauma and 
psychiatric disease. The persons who are permanently affected by 
improper training are those in whom the unfavorable treatment has 
continued to operate over long periods during childhood and even into 
adult life. If the situation is rectified soon enough, there is every reason 
to believe that the effect on the personality will be without serious 
consequences in the large majority of instances. 


SUMMARY 


Throughout this discussion we have stressed the identity of the 
principles on which physical and psychologic care are based. The 
child from earliest infancy must be viewed as an integrated unit, and 
his actions, thoughts and feelings must be respected, as well as his 
physical being. ; 

Methods for the rearing of children must be adapted to the innate 
developmental sequence, and all training and disciplinary procedures 
will necessarily be limited by the developmental phase which the indi- 
vidual child has attained. Growth within a developmental phase can 
be influenced by environmental factors, but through no known means 
except highly artificial ones can a developmental phase be initiated. 

The emergence of the maturation sequence is inevitable and irresist- 
ible. The child’s developing skills and feelings represent needs the 
satisfaction of which is essential for his health and well-being. 

Disturbances of behavior and feeling result from attempts at accel- 
erating or retarding the maturation process, from failure to gratify 
the child’s needs or from overindulging the child’s needs and should 
be looked on as symptoms of improper parental care and training. 

Even under faulty conditions the child will, in the large majority 
of instances, revert to his innate developmental plan if errors in training 
are recognized and corrected. 


132 East Seventy-First Street. 


DISCUSSION 


Dr. CHARLES ANDERSON ALpricH, Winnetka, Ill.: I particularly wish to second 
what Dr. Bakwin said about the possibilities of psychiatric rehabilitation. After 
too much repression, it is always surprising to see the rapidity with which children 
respond to gratification of their needs. One is likely to restrict a child who is 
behaving badly in order to cure him, when what he needs is to feel that he is 
really of worth in the family. Giving him the gratification of feeling his worth- 
whileness, his belongingness, will often change the entire behavior picture in 
a short time. 

A girl was always spitting on her grandmother. A regimen which made her 
feel that she really was worth while in her family changed her entire behavior in 
exactly ten days. 
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Dr. Harotp C. Stuart, Boston: I was interested in Dr. Bakwin’s attempt 
to define the terms growth and development in a manner that would bring out 
the practical difference between them in respect to management and care. 

When one considers how frequently the statement appears in case _ histories 
that growth and development were normal, without much evidence of meaning 
in respect to the kind of child being dealt with, one realizes that these terms 
might be defined and understood in a more satisfactory manner. Meredith (Child 
Development, June 1938) reviewed the literature for definitions of these terms 
and called attention to the wide differences in the meanings ascribed to them. I 
had attempted some years before to define these terms in a manner somewhat 
similar to that used today by Dr. Bakwin. Dr. Meredith was thorough enough to 
find this reference. His objection to my definition was based primarily on the 
choice of a poor example. Since none of the definitions which he encountered 
satisfied him, Meredith presented a definition of his own, which he hoped might 
help to clarify the difference in the concepts offered by these terms. His defini- 
tion, however, seemed to have little practical usefulness as far as child care is 
concerned. Dr. Bakwin has brought out rather well the useful distinction between 
these terms. 

Dr. Atrrep H. Wasusurn, Denver: Without in any way meaning to differ 
sharply with Dr. Bakwin, Dr. Aldrich or Dr. Stuart, I wish to make one further 
comment. Dr. Brennemann a few years ago wrote a delightful article in regard 
to physical disease, in which he discussed the remarkable power of Mother Nature 
in effecting cures. 

There is a possibility of overdoing the correction of some of the results of 
so-called psychologic trauma. I do not mean to differ with Dr. Aldrich about 
the importance of gratification, which I am willing to grant, but there is a 
possibility that the pendulum may swing too far in the opposite direction. I should 
like to offer as a thesis the remarkable fact that many children subjected to a 
regimen of healthy neglect will correct aberrations that are supposed to be the 
result of psychologic trauma. 

Dr. Harry Baxwin, New York: I am glad that Dr. Aldrich feels hopeful 
regarding the reparability of psychologic trauma. During the past two years we 
have been following a fairly definite routine of psychologic care in the infants’ 
ward at Bellevue Hospital. In children’s hospitals the nurses ordinarily select 
as favorites the pleasantest babies, and these babies receive considerable affection 
and attention. We try to discourage this and, instead, select for special attention 
from the nurses—and the house staff—the babies who are most difficult to handle 
and who seem to be unhappy. It is truly amazing to see how quickly an infant’s 
attitude will change for the better. It is a matter not of months or weeks but 
of days. 

Dr. Washburn mentioned the danger of overdirection. Of the two attitudes 
overdirection and underdirection, I think underdirection the less harmful. Never- 
theless I believe that children need guidance, and it is for the pediatrician to 
work out an intelligent plan which the parent may follow. 
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Case Reports 


GLYCOSURIA IN LEAD POISONING 


REPORT OF A CASE AND STUDY OF PATHOGENESIS 


ELVIRA GOETTSCH, M.D. 
AND 


HOWARD H. MASON, M.D. 
NEW YORK 


Glycosuria occurs not infrequently in children with lead poisoning. 
A survey of recent reviews’ indicates that the finding has not been 
stressed and that studies of the genesis of the symptom have not been 
recorded. In 1926 McKhann? reported a case in which glycosuria 
occurred and in which the blood sugar level and a dextrose tolerance 
curve were normal. At the time he stated: “One cannot say whether 
this represents diabetes due to damage of the pancreas by the metal or a 
renal glycosuria.” Later, in 1933, McKhann and Vogt,’ in a report of 
the findings for 89 children with lead poisoning, declared: “Glycosuria 
was seen frequently in our more severe cases, especially those with 
encephalitis. There was considerable doubt as to whether the elevated 


blood sugar level and glycosuria were due to injury to the pancreas or 
whether they were of the type designated as ‘cerebral’.” This opinion 
is quoted in recent reviews on lead poisoning in children.‘ 

At the Babies Hospital within the last two years we have observed 
2 cases of lead poisoning in which glycosuria was a prominent finding. 
Studies of one of the cases which suggest that the glycosuria is renal 


From the Department of Diseases of Children, College of Physicians and 
Surgeons, Columbia University. 

1. (@) Aub, J. C.; Fairhall, L. T.; Minot, A. A., and Resnikoff, P.: Lead 
Poisoning, Medicine 4:1, 1925. (b) Wilkins, L.: Recent Advances in the Diag- 
nosis and Treatment cf Lead Poisoning, Internat. Clin. 2:279, 1933. (c) Sym- 
posium on Lead Poisoning, Internat. M. Digest. 22:59, 1933. (d) Nye, L. J. J.: 
Chronic Nephritis and Lead Poisoning, Sydney, Australia, Angus & Robertson, 
Ltd., 1933. (e) Rabinowitch, I. M.: Some Biochemical Aspects of Lead Poisoning, 
Internat. Clin. 1:196, 1934. (f) Mitchell, H. S.: Lead Poisoning in Children, 
Canad. M. A. J. 26:546, 1932. (g) Keeling, J. H.: Plumbism in Children, J. Am. 
Inst. Homecp. 28:140, 1935. 

2. McKhann, C. F.: Lead Poisoning in Children; Therapy, Am. J. Dis. Child. 
32:386 (Sept.) 1926. 

3. McKhann, C. F., and Vogt, E. C.: Lead Poisoning in Children, J. A. M. A. 
101:1131 (Oct. 7) 1933. 

4. Lead Poisoning in Children, Internat. M. Digest. $30:375, 1937. McKhann, 
C. F.: Lead Poisoning, in Brennemann, J.: Practice of Pediatrics, Hagerstown, 
Md., W. F. Prior Company, Inc., 1936, vol. 1, chap. 18, p. 1. 
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in origin will be presented in this report. The other patient, E. J., has 
been described in detail elsewhere.® In addition, a survey has been made 
of all of the previous cases of lead poisoning in the Babies Hospital 
during the last fifteen years. In no case reviewed were the findings 
inconsistent with the idea that the glycosuria was due to malfunction of 
the kidney parenchyma. 


REPORT OF CASE 


History—T. R., a boy 2 years and 6 months of age, was sent to the Babies 
Hospital for observation because of glycosuria and suspected diabetes. The chief 
complaint was frequent vomiting of nine days’ duration. The parents stated that 
the child had lost 12 pounds (5,443 Gm.) during the last year and that increased 
thirst had been noted two months previously. Nine days before the child’s admis- 
sion the temperature rose to 104 F. and vomiting commenced; the fever lasted 
for one day only, but the vomiting continued. The child was listless, apathetic 
and disinterested in play, and the skin had a greenish hue. Six days before the 
patient’s entry to the hospital internal strabismus developed suddenly on the left, 
and two days later the physician found sugar in the urine on two occasions. 
Subsequent questioning elicited the information that one year before admission the 
child had begun to gnaw the paint from his crib. Substitution of an iron bedstead 
diverted his attention to painted pencils, and finally he tackled the woodwork of 
the house. Smearing the woodwork with bitter aloes failed to deter him. Extraneous 
substances such as dirt were not consumed, the child limiting himself to painted 
articles. 

Physical Examination—The child was afebrile, apathetic, unresponsive and 
pale, and his moods alternated between bouts of irritability and periods of inat- 
tentive drowsiness. Walking was uncertain, with a slightly widened base, and 
swaying was present when the child was standing or turning. The mucous 
membranes were pale, and no lead line was present. The throat, chest and abdomen 
were normal. Bilateral papilledema was marked, and weakness of the left external 
rectus muscle was noted. Deep and superficial reflexes were normal. 


Laboratory Examinations.——The blood contained 10.6 Gm. of hemoglobin per 
hundred cubic centimeters and 5,250,000 red cells per cubic millimeter. The white 
cell count was 6,050, with 55 per cent polymorphonuclear leukocytes, 40 per cent 
lymphocytes, 2 per cent eosinophils, 2 per cent monocytes and 1 per cent basophils. 
Marked achromia and anisocytosis were present, with basophilic stippling in 134 
red cells per hundred white cells. 

An analysis of blocd taken during fasting gave a value for whole blood non- 
protein nitrogen of 26.6 mg., for whole blood creatinine of 0.84 mg., for plasma 
chlorides of 547 mg. (as sodium chloride), for serum calcium of 10.6 mg. and 
for serum inorganic phosphate of 5.1 mg. per hundred cubic centimeters, The 
plasma albumin value was 4.32 Gm. and the plasma globulin 2.42 Gm. per hundred 
cubic centimeters. The sugar content was 74 mg. per hundred cubic centimeters. The 
carbon dioxide-combining power of the plasma was 51.4 volumes per cent. The 
urea ratio was 25.2 per cent. The serum bilirubin level was 0.27 mg. per hundred 
cubic centimeters. The van den Bergh direct reaction was negative, and the 
indirect reaction was slightly positive. The reaction to the Kahn test was negative. 
A routine sample of urine contained a moderate amount of reducing substance. 


5. Caffey, J.: Lead Poisoning Associated with Active Rickets, Am. J. Dis. 
Child. 55:798 (April) 1938. 
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Analysis of a liter of urine collected over several days revealed 0.07 mg. of lead 
(Fairhall method). Spinal fluid was not examined, as lumbar tap was considered 
unjustifiable. 


Roentgen Examination—Roentgenograms of the long bones revealed lines of 
increased density at the ends of the shafts of all of the long bones. The sutures 
of the skull were widely separated, and there was a moderate increase in the digital 
markings. No definite changes due to deposition of heavy metal were found in 
the ribs or the lumbar spine. A flat plate of the abdomen demonstrated a fecal 
mass in the rectum within which multiple shadows of calcium density were visible. 
These resembled fine shavings and were assumed to be due to ingested particles 
of paint. ; 

Course in the Hospital—The child remained in the hospital for six weeks. 
During this time he was afebrile except for two rises in temperature to 101 F. 
Each of these was associated with an evanescent infection of the upper respiratory 
tract. The drowsiness gradually disappeared, although the emotional instability 
persisted, Vomiting ceased shortly after the patient’s admission, and marked 
improvement in the appetite was noted by the end of a week. The papilledema 
and internal strabismus had entirely disappeared in two weeks. A distressing 
feature was the almost uncontrollable pica; the child persisted in chewing the bed 
and its coverings as well as his garments. Finally a celluloid collar was devised 
for the dual protection of clothes and alimentary tract. Glycosuria persisted for 
five weeks, but the urine was sugar free for a week before the boy’s discharge 
from the hospital. 

Treatment consisted of adequate sedation with phenobarbital during the first 
week, the administration of sodium phosphate U.S. P. (NasHPO,), 1 Gm. three times 
a day, and the addition of percomorph liver oil (20 drops per day) to a regular diet. 

A follow-up visit twenty months after admission revealed a normal, well 
developed, well nourished boy 4 years of age. He was extremely cooperative, 
friendly and agreeable. The parents stated that there had been no pica or temper 
tantrums since discharge. They felt that the child had shown normal mental 
development, which compared favorably with that of an older sister. The child 
had not been sent to a nursery school. Physical examination revealed no abnor- 
malities; the gait and the eyes were normal. Examination of the blood at this 
time revealed 12.2 Gm. of hemoglobin per hundred cubic centimeters and 6,400 
white blood cells per cubic millimeter with 54 per cent polymorphonuclear leuko- 
cytes, 37 per cent lymphocytes, 7 per cent monocytes and 2 per cent eosinophils. 
The red cells and platelets appeared normal, and an occasional stippled red cell 
was noted. The urine was free from sugar. Roentgenograms of the tibias revealed 
definite residual. lines of increased density, and measurements indicated that the 
tibias had increased 31 mm. in length at the proximal ends and 19 mm. at the 
distal ends. The intelligence quotient was estimated as 0.84. 


Studies Undertaken in an Attempt to Classify the Glycosuria—Quantitative 
examination of a routine sample of urine taken shortly after entry revealed 2.16 
per cent of reducing substance (calculated as dextrose), all of which was fer- 
mentable. Dr. G, L. Foster identified the urinary sugar as dextrose by the pro- 
duction of glucosazone crystals. The Seliwanoff test for levulose gave negative 
results. Data on sugar tolerance tests are presented in table 1. Neither of the 
curves shows the type of hyperglycemic level commonly encountered with pan- 
creatic diabetes. The low values for fasting sugar seem incompatible with a 
diagnosis of pancreatic damage and suggestive rather of renal glycosuria. The 
curious tendency toward hypoglycemia to be noted in the first curve at one hour 
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and in the second curve at one and a half hours certainly represents a departure 
from the usual findings, the significance of which is not clear at this time. 

Two weeks after admission the child’s general condition had improved 
remarkably. The strabismus had almost disappeared, vomiting had ceased, and 
he played in the ward happily, fer the most part. He was’ still somewhat unstable 


TABLE 1.—Destrose Tolerance 








Blood Sugar, 
Mg. per 100 Ce. Urinary Sugar 


Fasting +4+44+ 
Dextrose ingested* 


46 
2 hr. after 121 No urine voided 
March 9 Fasting 32 
Dextrose ingested* 
146 No urine voided 


147 during entire 
90 period 
114 
2% hr. after 115 
3 hr. after 118 





* In these and all subsequent tests 1.75 Gm. of sugar per kilogram was fed. 


TasLe 2,.—Relation of the Diet to the Blood Sugar and the Glycosuria* 








Blood Urinary Sugar 
Sugar, - A . Urinary 
Mg. per Concentration, Total, Volume, 
Time Meals 100 Cc. Gm. per 100 Ce. Gm. Ce. 
Fasting a 0.75 0.06 8 
‘ secs eros ee 





Mareh 15 7:20 a. 
9:45 
Breakfast es 
128 
127 
96 


103 


Lunch 


PEUUIVISUSEU EEE 


0.70 1.37 
0.50 0.40 
0.60 0.48 
0.60 0.07 


BEEBESSSSSSSR5B RBS 


S038 BES & ewe rece 
SaSRSSSES 


— 
oOo 


0.58 0. 
1. 


* 
March 16 es 0.56 78 





* Breakfast’ consisted of 46 Gm. of carbohydrate, 18 Gm. of protein. and 27 Gm. of fat: 
lunch, of 29 Gm. of carbohydrate. 14 Gm. of protein and 18 Gm. of fat, and supper, of 
25 Gm. of carbohydrate, 15 Gm. of protein and 21 Gm. of fat. 


emotionally and indulged in temper tantrums. An attempt was made at this time 
to evaluate the relation of the glycosuria to the diet. The boy was placed on a 
diet normal for his age, consisting of 100 Gm. of carbohydrate, 47 Gm. of protein 
and 66 Gm. of fat, and the values for blood sugar and urinary sugar were deter- 
mined at intervals during the day. The results are recorded in table 2. No 
ketone bodies were excreted during this period. The glycosuria was not affected 
by the alimentary hyperglycemia, and the concentration of sugar in the urine 
remained practically constant in spite of the variation in volume. Chart 1 


emphasizes this relationship. 
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Clinical improvement continued, and the glycosuria persisted. Three weeks 
after the child’s entry a galactose tolerance curve and another dextrose tolerance 
curve were’ obtained. Once more the results were within normal limits, and a 
single value for fasting blood sugar was low. The results are reported in table 3. 


TABLE 3.—Galactose and Dextrose Tolerance 








Galactose Tolerance on March 22 
Blood Sugar, Mg. per 100 Ce. Urinary Sugar, Gm. 





‘ Nonfer- Ferment- “ Nonter- Ferment- 
Total mentable able mentable able 


100 


91 0.05 
84 ee osee 
96 0.33 
37 PY eves 
81 es ee 
3 0.27 0.23 


~ 


sco eS 


Dextrose Tolerance on March 23 
Urinary Sugar Urinary 


Blood Sugar, -— — Volume, 
Mg. per 100 Ce. Gm. Gm. per 100 Ce. Ce. 





Fasting 
Dextrose ingested 





Tas_e 4.—Relation of the Diet to the Blood Sugar and the Glycosuria 








Blood Urinary Sugar 
Sugar, - ~ aa Urinary 
Mg. per Concentration, Total, Volume, 
Meals 100 Ce. Gm. per 100 Ce. Gm. Ce. 





April 1 


BEBEBBEBBEBBE 


Fasting 82 
Breakfast ‘ nous 
0.15 


82 . 4 
74 . 0.09 82 


132 cuir 
‘ 0.11 
0.10 


PUVUUUTS SEEPS 


April 2 0.12 





After a month in the hospital the child seemed entirely well clinically, although 
the glycosuria was still present. A repetition of the dietary experiment just 
described resulted in the data assembled in table 4. Again the urinary concen- 
tration remained practically constant, although at a lower level, and it was 
independent of the alimentary hyperglycemia and the variation in urinary volume. 
This relationship is shown graphically in chart 2. At no time during the entire 
period of hospital observation were ketone bodies excreted in the urine. It is 
interesting that the urinary concentration of sugar remained practically constant 
throughout the day, irrespective of alimentary hyperglycemia and the total quantity 
of urine passed, and that the level fell significantly as convalescence progressed. 








BLOOD SUGAR 


<—— BREAKFAST 


4 


CONCENTRATION URINE SUGAR 


Gm. 
~— 
TOTAL URINE SUGAR . 




















Chart 1—This shows the relative constancy of the concentration of urinary 
sugar in spite of alimentary hyperglycemia and variation in the volume of urine. 





BLOOD SUGAR 


<—— SUPPER 


¢— BREAKFAST 


CONCENTRATION URINE SUGAR 








TOTAL URINE SUGAR 











URINE VOLUME 








Chart 2.—This shows the relative constancy of the concentration of urinary 
sugar at a lower level than that depicted in chart 1, irrespective of alimentary 
hyperglycemia and variation in the volume of urine. 
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An attempt to estimate tubular function by a xylose clearance test was frustrated 
by technical difficulties. 


COMMENT 


It is common knowledge that the glycosuria associated with pan- 
creatic involvement is accompanied by hyperglycemia, and it is generally 
granted that glycosuria associated with cerebral involvement is likewise 
accompanied by hyperglycemia. Two examples of the latter relationship 
have been culled from the recent literature. Eckstein * reported that in 
a case of coma the blood sugar value was 576 mg. per hundred cubic 
centimeters and the percentage of urinary sugar was 9.2. Necropsy 
revealed marked atrophy of the cerebral cortex and of the hippocampal 
region. Macdonnell’ reported a blood sugar level of 260 mg. per 
hundred cubic centimeters with 1.2 per cent sugar in the urine in a case 
of tumor of the brain. When the Claude Bernard puncture of the fourth 
ventricle is experimentally made in rabbits, hyperglycemia always 
develops unless the animals have been previously starved and the liver 
is devoid of glycogen. 

It seems unlikely that the glycosuria of lead poisoning, which in our 
cases was not accompanied by hyperglycemia, could be the result either 
of a pancreatic lesion or of any type of injury to the brain which has 
been recorded. The findings are suggestive of renal glycosuria. It must 
be remarked, however, that the mechanism behind renal glycosuria is still 
obscure, and it is conceivable that the threshold for excretion of dextrose 
may be under control of a hormone.* Such a hormone, if elaborated in 
the pituitary gland, could still provide a relationship between the gly- 
cosuria of lead poisoning and intracranial damage. 

There is ample evidence that the kidney parenchyma is severely dam- 
aged in lead poisoning. In Queensland, Australia, where chronic lead 
poisoning in children is common," the end result in a high percentage 
of survivors is chronic nephritis. Blackman ® noted the observation at 
necropsy of intranuclear acidophilic “inclusion bodies” in the tubular 
epithelium of the kidneys and in the livers of 21 children dying of lead 
poisoning. He produced similar lesions experimentally in the kidneys of 
guinea pigs, mice and rats by the addition of lead to the diet. He stated: 


The cytoplasm of the affected cells in the kidney especially is also damaged. 
Some cells are enlarged. . . . Some cells contain fat especially in the liver, 
and in both kidney and liver complete necrotic cells are found. . . . The 
tubules in each cortical ray are especially damaged by lead, and in this location 
atrophied tubules, scars, and slight chronic inflammation may be found. 


6. Eckstein, A.: Encephalopathien bei Stoffwechselerkrankungen der Kinder, 
Acta pediat. 16:601, 1933. 

7. Macdonnell, P. M.: A Case of Glycosuria, Canad. M. A. J. 29:65, 1933. 

8. Munch-Petersen, C. J.: Glycosurias of Cerebral Origin, Brain 54:72, 1931. 

9. Blackman, S. S., Jr.: Intranuclear Inclusion Bodies in the Kidney and 
Liver Caused by Lead Poisoning, Bull. Johns Hopkins Hosp. 58:384, 1936. 
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It is generally accepted *° that the salts of other heavy metals, such 
as mercury and uranium, cause tubular damage resulting in renal 
glycosuria. 

In the case reported here the low values for fasting blood sugar, the 
moderate height of the dextrose tolerance curves and the relatively 
constant percentage of sugar in the different samples of urine voided 
during a day are points against the assumption that the glycosuria results 
from pancreatic or cerebral involvement. On the other hand, all these 
findings fulfil the requirements of what is usually termed renal glyco- 
suria, which has been described 1° as a “benign condition characterized by 
the continuous excretion of sugar in the urine in the presence of a normal 
blood sugar.” Sugar should be found in every specimen voided, after a 
meal as well as when fasting. Glycosuria should be largely independent 
of the diet. Furthermore, proof is not wanting that chronic lead poi- 
soning damages the renal tubules. Therefore, it seems justifiable to 
classify the glycosuria which occurs in lead poisoning as renal glycosuria. 

When a survey was made of previous cases of lead poisoning in the 
Babies Hospital from 1923 to 1938 it was surprising to find that in 20.5 
per cent, or 8, of a total of 39 cases, glycosuria was evident. In 3 of the 
patients the glycosuria was persistent and severe enough to arouse the 
suspicion of diabetes. A study of the entire series of cases was made in 
an attempt to discover accessory findings which might aid in distinguish- 
ing the cases of lead poisoning with glycosuria from cases in which 
glycosuria did not occur. The youngest of the 8 patients with glycosuria 
was 16 months of age and the oldest 4 years. In 1 case dragging of 
the right foot together with marked changes in personality brought the 
child in for investigation, and in 4 cases the sudden onset of strabismus 
had alarmed the parents. In addition, all of the patients complained of 
anorexia and vomiting. The history of pica with the specific consump- 
tion of paint was obtained in 6 cases, while in 2 cases pica was said to 
be absent. On physical examination strabismus of short duration was 
noted in 4 patients, and papilledema was found in 3 of the 5 patients 
whose fundi were examined. The important laboratory findings in the 
8 cases presenting glycosuria are assembled in table 5. Basophilic stip- 
pling was present in all of the cases, the highest count obtained being 
507 stippled red cells per hundred leukocytes. Lines characteristic of 
deposition of heavy metal were demonstrated in the 3 cases in which 
roentgen examination was made. Examinations of spinal fluid made on 
all of the patients except one reported on here, revealed the character- 
istically low cell count and an increase of protein; manometric readings 
were available in only a single case, in which the pressure was 220 mm. 
of water. Qualitative determination of sugar in routine samples of urine 


10. Marble, A.: Nondiabetic Glycosuria, Internat. Clin. 4:17, 1934. 
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gave values which ranged from 1 to 4 plus; for the last 2 patients 
admitted quantitative studies of these specimens revealed values of 2.5 
and 2.16 per cent, respectively, and the sugar was identified by chemical 
means as dextrose. The glycosuria persisted for a relatively short 
period, after which the urine was free from sugar. Significant albu- 
minuria and granular casts were present in 2 cases. Lead was found 
in the urine in 3 of the 4 cases in which the determination was carried 
out, the concentration ranging from 0.056 to 0.007 mg. per hundred cubic 
centimeters (Fairhall method). Fasting blood sugar levels ranged from 
32 to 102 mg. per hundred cubic centimeters in the 5 cases in which 
chemical studies were made; in 3 of these cases the curves were consid- 
ered to be within normal limits. These findings, except for the glyco- 
suria, offer no features distinct from those elicited in the cases of lead 
poisoning without glycosuria. 

Similarly, the course of the disease and the final outcome did not 
differ significantly in the two groups. Four of the 8 patients with 
glycosuria died ; in 1 patient convulsions developed before death ; the arm 
and face of another twitched, and in 2 cases coma supervened. The 
remaining 4 patients survived. One of these children when seen two 
years later was free of glycosuria but was walking on his toes; he was 
referred to another hospital for orthopedic treatment. Another patient, 
E. J. (previously reported *), when seen two years after the acute illness 
was well somatically; the urine was free of sugar, occasional stippling 
was still present in the red blood cells, and the intelligence quotient was 
estimated as 0.60. Follow-up study was not possible for the third child 
of this group, since the parents removed the child against advice. The 
patient described in this report was well twenty months later, without 
obvious residual damage. 

SUMMARY 


A single case of lead poisoning with glycosuria is reported in detail. 
Studies carried out on this patient show that the height of the blood 
sugar was consistently normal or lower than normal and that the urinary 
concentration of sugar remained relatively constant irrespective of the 
diet. The glycosuria persisted for five weeks, and the concentration of 
urinary sugar fell as convalescence progressed. The studies are com- 
patible with the suggestion that the condition in lead poisoning may be 
classified as renal glycosuria. The suggestion is supported by a survey 
of 8 cases of lead poisoning with glycosuria in children. In 5 of the 
cases in which determinations were made the blood sugar values were 
normal ; in 3 cases in which dextrose tolerance curves were obtained the 
curves were not of the diabetic type. Glycosuria does not seem to alter 
the prognosis in cases of lead poisoning in children. 
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Long before there was any medical record, rubber skin was probably 
noted as a curiosity. Many of those affected with this malady have 
found a ready source of income from being exhibited at public 
gatherings. 

The first case to appear in the medical literature was that of Ehlers.’ 
In 1900, he presented a patient with the main features of this syndrome 
before the Danish Dermatologic Society. In the same year, Morris? 
showed before the old Dermatological Society of London, England, a 
boy aged 14 years, who had a loose elastic skin, finger joints which 
could be rotated and overextended easily and a susceptibility to 
ecchymoses around the knee joints. In 1907, Cohn®* reported a case 
of cutis laxa with circumscribed cutaneous lesions, which he considered 
a part of the same syndrome. One year later, Danlos* studied the 
symptoms in a case in detail and reported them as a syndrome. His 
case had previously been presented by others as an instance of juvenile 
xanthoma tuberosum. In 1936, Ronchese ° collected and summarized 27 
cases of the Ehlers-Danlos syndrome from the literature and added 3 of 
his own. 

In the Ehlers-Danlos syndrome the skin possesses a rubber-like con- 
sistency shown in its ability to retract after being pulled out at least 
5 or 6 inches (13 to 15 cm.). The retraction of the skin is complete, and 
the returned skin is smooth and devoid of wrinkles and folds. Together 
with the overelasticity of the skin, there are invariably overelasticity 


1. Ehlers, E.: Cutis Laxa, Dermat. Ztschr. 8:173, 1901. 

2. Morris, M., cited by Weber, F. P.: The Ehlers-Danlos Syndrome, Brit. J. 
Dermat. 48:615 (Dec.) 1936. 

3. Cohn, P.: Demonstration eines Patienten mit Gummihaut (Cutis laxa) 
und eigentiimlichen zirkumskripten Hautveranderungen, braunroten, eindriickbaren 
Erhebungen, Verhandl. deutsch. dermat. Gesellsch. 9:415, 1907. 

4. Danlos, M.: Un cas de cutis laxa avec tumeurs, Bull. Soc. franc. de 
dermat. et syph. 19:70, 1908. 

5. Ronchese, F.: Dermatorrhexis with Dermatochalasis and Arthochalasis, 
Am. J. Dis. Child. 51:1403-1414 (June) 1936. 
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and overextensibility of the joints, which are easily rotated and moved 
in ali directions without pain and discomfort to the patient. A third and 
important associated symptom seen in this syndrome is the pronounced 
tendency to fragility of the skin and blood vessels. Little trauma is 
necessary to cause breaks in the skin with superficial hemorrhages or to 
produce vesicles and bullae filled with bloody fluid. When these heal, 
they form characteristic cigaret paper-like atrophic scars, which are 
usually seen on the exposed and prominent parts, such as the knees, 
elbows, hands, forehead and scalp. This abnormal susceptibility to 
breaks in the skin and the formation of sanguineous bullae and the result- 
ing paper-like scars have been considered by many—including Weber,® 
who made a critical study of the Ehlers-Danlos syndrome—as the most 
important features of this. syndrome. Because of the exaggerated 
tendency to form bloody bullae after slight injuries, this syndrome may 
have been mistaken in some cases for epidermolysis bullosa, especially 
the atrophic variety. Burrows‘ reported a case of epidermolysis bullosa 
which on closer study would probably have proved to be one of the 
Ehlers-Danlos syndrome. 

Other symptoms of minor importance have been noted by students 
of this syndrome, but these have not been accepted as essential to diagno- 
sis. Chilblains and acrocyanosis have been frequently seen and 
described. Tobias * reported a case of this syndrome with numerous 


subcutaneous lipomas in addition to the classic signs. Hard, easily 
movable subcutaneous nodules in the Ehlers-Danlos syndrome were 
reported by Shaw and Hopkins.® Dreyfus and his associates }° reported 
the Ehlers-Danlos syndrome in a patient aged 33 who showed a positive 
Wassermann reaction but no other signs of syphilis. He also showed 
hyperelasticity of the mucous membranes. Capurro™ reported a case of 
this syndrome, with numerous pigmented nevi and angiomas. 


6. Weber, F. P.: The Ehlers-Danlos Syndrome, Brit. J. Dermat. 48:615 
(Dec.) 1936. _ 

7. Burrows, A.: Epidermolysis Bullosa with Cutis Hyperelastica, Proc. 
Roy. Soc. Med. 25:1319 (June) 1932. 

8. Tobias, N.: Danlos Syndrome Associated with Congenital Lipomatosis, 
Arch. Dermat. & Syph. 30:540 (Oct.) 1934. 

9. Shaw, A. B., and Hopkins, P.: A Case of a Boy Showing (a) Double- 
Jointedness, (b) Dermatolysis (“Elastic Skin”) with Great Friability of the 
Skin and Excessive Tendency to Bruising, and (c) Multiple Subcutanoeus 
Tumours on the Limbs (? Fibromata, ? Néeuromata), Proc. Roy. Soc. Med. 
(Clin. Sect.) 6:20, 1912. 

10. Dreyfus, G.; Weill, J.; Martineau, J., and Mathivat, A.: Un cas de 
maladie d’Ehlers-Danlos, Bull. et mém. Soc. méd. d. hép. de Paris 52:1463 
(Nov.) 1936. 

11. Capurro, R.: Cutis laxa, hematomas, atrofias, Arch. latino-am. de pediat. 
20:713, 1926. 
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REPORT OF A CASE 


R. E., a white American school boy aged 8 years, had complained since 
early childhood of rubbery skin, loose joints, an excessive tendency to bruising 
and numerous fine scars. 

The patient was the oldest of 3 children. His weight at birth was 7 pounds 
(3,175 Gm.). Delivery was spontaneous and normal. Artificial feeding was 
used, with administration of cod liver oil and orange juice. At 6 months the 
first tooth appeared. He walked and talked at the end of the first year, at 


Fig. 1—Overextensibilty of the wrist joint of R. E. (left). His normal 
brother is shown at the right. 








Fig. 2.—Patient R. E. (left) shows white papyraceous scars on the fore- 
head. His brother (right) shows normal skin. 


which time his weight was 26 pounds (11,793 Gm.). At 2.years his weight was 
32 pounds (14,515 Gm.) and his height 34% inches (87.6 cm.). He had had 
no illnesses except parotitis during the year before he came under observation. 
He had received injections of toxoid against diphtheria and had been vaccinated 
four years before. He had been attending school regularly, had been advancing 
steadily with his class and was now in the third grade. 

At the age of 13 months, when he first began to walk, he had slipped and 
bruised his shin. Bleeding was profuse at first. Healing, however, was rapid 
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and left a thin white scar. Ever since, the mother had noticed that this child, 
unlike his. younger brother and sister, reacted to the slightest trauma. At times 


bloody blisters and bumps formed. The thin, papery scars had become more 
numerous and prominent. 


Fig. 3.—Scars on the legs in three generations with the Ehlers-Danlos syn- 
drome: center, R. E.; right, A. E., father; left, B. E., grandfather. 
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father; left, B. E., grandfather. 


The brother, aged 7 years, and the sister, aged 434 years, were in perfect 
health and suffered from none of the symptoms of which R. E. complained. The 
mother, aged 33, had always enjoyed good health and was free of any cutaneous 
lesion. None in her family had had lesions similar to the one complained 
of by her eldest son. The father, A. E., aged 38 years, also had enjoyed good 
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health, except for involvement of the skin dating back to infancy. He had 
hyperelastic skin which bruised easily and healed with papery scars. During 
childhood he had to wear shin guards to protect the skin on the legs. While in 
college he had to forego wrestling and such sports because of an increased 
susceptibility to bruises. The paternal grandfather, B. E., aged 64 years, had 
always been in good health, except for numerous fine papyraceous scars, hyper- 
elastic skin and a tendency to bruise easily since early childhood. According 
to the history obtained from a son, the mother (M. E.) of B. E. (the great- 
grandmother of the patient) had had hyperelastic skin with numerous scars. 

Examination of the urine showed nothing abnormal. The Kahn test was 
negative. The blood count showed 4,800,000 red cells and 6,800 white cells, 
with 23 per cent polymorphonuclears, 73 per cent lymphocytes, 2 per cent mono- 
cytes, 1 per cent eosinophils and 1 per cent basophils. The hemoglobin concen- 
tration was 94 per cent. 

Examination showed the boy to be well developed and of normal height and 
weight. The head, oral cavity, neck, lungs, heart and abdomen were normal. 
On the anterior surfaces of the legs, on the elbows, along the ulnar side of 
each forearm and on the forehead and ears there were numerous well defined 
thin wrinkled white papyraceous scars, varying in size from that of a lentil 
to that of a dollar. The skin was white and pasty and felt “doughy” to the 
fine touch of the tips of the fingers. The surface was dry, somewhat rough 
and scaly. The skin over most parts of the body could be pulled away easily 
and painlessly for 6 to 10 inches (15 to 25 cm.). When released, it would spring 
back to its original form and shape, not giving rise to any folds or wrinkles. 
No other lesions were present at this time. Both the small joints and the larger 
ones could be overflexed, rotated and overextended easily, without pain or 
discomfort to the patient. 

Microscopic Siudy—A specimen of skin removed from the middle of the 
patient’s back for histologic examination showed a wavy arrangement of all the 
elements. The epidermis was somewhat thinner than normal. The horny layer 
was accentuated. The rete pegs and papillae were not much altered. There was 
an increase in the corium of both the elastic and connective tissue bundles. These 
appeared wavy and irregular, -The blood vessels appeared normal, but were 
irregular in their course. There was no cellular infiltration. Sebaceous glands 
and sections of hair follicles appeared normal. The sweat glands were also 
normal. ; 


COMMENT 


An 8 year old boy presented the classic signs of the Ehlers-Danlos 
syndrome, the hyperelastic skin, the overextensibility of the joints and 
the papyraceous scars. The history indicated instances of injury to the 
skin following slight trauma. The Kahn test was negative. The uri- 
nalysis and the blood count showed nothing abnormal. Seifert *? studied 
microscopic sections of the skin of persons with the Ehlers-Danlos 
syndrome and found that the elastic tissue was normal, but that the 
connective tissue was completely absent or transformed into a uniform 
myxoma-like substance. His observations differed from those of other 
observers and from ours. The difference in the histologic description of 


12. Seifert, cited by Cockayne, E. A.: Inherited Abnormalities of the Skin 
and Its Appendages, London, Oxford University Press, 1933, p. 117. 
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changes in the tissue may be due to a difference in type of tissue removed 
for study. It is possible that previously traumatized skin may show 
myxoma-like transformation on section. 

Weber and Aitken ** made a histologic study of sections of the 
nodules often found in the Ehlers-Danlos syndrome. They reported 
that these nodules contained fatty substance enclosed in fibrous tissue. 








| 
| 


ee eel 


eee — — we 


Fig. 5—Photomicrograph showing the wavy appearance of the skin and the 
increase in elastic tissue. The clear spaces are artefacts. 


The cause of the Ehlers-Danlos syndrome is unknown. Many 
etiologic theories have been considered. That of endocrine imbalance 
has had some adherents. Bielschowsky '* suggested that this syndrome 


13. Weber, F. P., and Aitken, J. K.: Nature of Subcutaneous Spherules in 
Some Cases of Ehlers-Danlos Syndrome, Lancet 1:198 (Jan. 22) 1938. 

14. Bielschowsky, F.: Beitrag zur Klinik und Pathologie der Lipatrophia cir- 
cumscripta (Cutis laxa), Deutsches Arch. f. klin. Med. 166:96, 1930. 
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may be related to Recklinghausen’s neurofibromatosis. Cockayne 
called the Ehlers-Danlos syndrome a congenital condition, inherited as 
an incomplete dominant. He stated that the only case of hereditary 
involvement that he could find recorded was the one described by Von 
Kopp,’* that of a father and his 8 year old son. The pedigree in that 
case was published by Wiener ** and showed the syndrome in members 
of three generations. A study of the family tree in our case showed 
that four generations were affected by this syndrome. 

The Ehlers-Danlos syndrome has been described by some observers 
under the name cutis laxa. We believe that that name is not well chosen, 
for in this syndrome the skin is not loose. Folding and excessive wrink- 
ling of the skin are the exception rather than the rule. Until a better 
insight into the etiologic factors is acquired and more has been learned 
of the interrelation of the outstanding signs of this syndrome—hyper- 
elasticity of the skin, overextensibility of the joints and fragility of the 
skin and blood vessels—the Ehlers-Danlos syndrome should serve as a 
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Wiener's Case Our Case 
Fig. 6.—Genealogic chart in our case and in that reported by Wiener. The 
shaded symbols represent affected persons. 























better name than any which describes a single sign of this symptom 
complex. 
; SUMMARY 

The Ehlers-Danlos syndrome in an 8 year old boy is described. 

The outstanding features of this syndrome—hyperelasticity of the 
skin, overextensibility of the joints and fragility of the skin and blood 
vessels—were present. 

This syndrome was present in the boy’s father, grandfather and 
great-grandmother in direct line. 

The biopsy section showed increased elastic and connective tissue 
and some thickening of the horny layer. 

Ehlers-Danlos syndrome is inherited as an incomplete dominant. 


217-02 Ninety-First Avenue, Queens Village, N. Y. 
920 Bushwick Avenue, Brooklyn. 
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TORSION OF THE SPERMATIC CORD IN INFANCY 
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Previous to the last decade, torsion of the spermatic cord was con- 
sidered rare. In 1930 Donovan? collected 163 cases from the literature, 
in 13 of which the patients were less than 1 year of age. He reported 
3 additional cases in which the anomaly was observed in infants. Since 
that time over 200 cases have been added to the literature, and rela- 
tively the same percentage of infantile involvement has prevailed. Three 
recent cases of involvement before 1 year of age occurring in the Chil- 
dren’s Surgical Service of Bellevue Hospital are reported in this paper. 


The Children’s Surgical Service was organized in 1917 and consists 
of approximately 80 beds. Children from infancy to the age of 13 are 
admitted. As a search of the records of this service reveals only the 
3 aforementioned cases, it is apparent that torsion of the spermatic 
cord is still relatively uncommon in infants. In reviewing the reports, 
one is impressed by the fact that torsion rarely occurs before puberty, 
for in most cases this condition is found during adolescence. 


Torsion of the spermatic cord was first described by Deluscaine ? 
in 1840. The first case of its occurrence in an infant was reported by 
Taylor * in 1897. In that instance the condition was noted by the 
nurse a few hours after birth and was cured by orchidectomy. Scudder * 
in 1901 stated that any organ of abdominal origin is liable to axial 
rotation. He also stated that a testicle properly placed and normally 
developed could not be twisted. Other authors have expressed con- 
currence in this belief. Two anomalies frequently mentioned which 
seem to be the most likely basis for torsion are: (1) abnormal spacious- 
ness of the tunica and (2) abnormal length of the mesentery of the 
testis, making the testis freely movable within it. In most of the cases 


From the Children’s Surgical Service, Bellevue Hospital. 

1, Donovan, E. J.: Torsion of the Spermatic Cord in Infancy, Ann. Surg. 
92:405-409 (Sept.) 1930. 

2. Deluscaine: Rev. méd. frang et étrang., 1840, p. 363. 

3. Taylor, M. R.: Torsion of Testicle in an Infant, Brit. M. J. 1:458 (Feb. 
20) 1897. 

4. Scudder, C.: Strangulation of the Testis by Torsion of the Cord, Ann. 
Surg. 34:234-248 (Aug.) 1901. 
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reported, a spacious sac is described, but little mention has been made 
of the length of the mesorchium. Muschat* expressed the belief that 
the major factor in torsion of the spermatic cord is the high investment 
of the testis, epididymis and cord, which permits the cremasteric muscle 
to be attached low in the vaginal sac. Thus with a freely movable tes- 
ticle and a spiral muscle attached to it a cremasteric spasm may easily 
cause torsion. In about 60 per cent of the cases reported, undescended 
testis is mentioned as a basis for the torsion. 

We believe that because a twisted testicle is found in the inguinal 
canal one cannot be sure it was undescended unless there is reliable 
history to that effect. All pediatricians have seen testicles high in the 
canal at one examination and in the scrotum at a later time. The irri- 
tation secondary to torsion or the twisting itself is enough to cause it 
to rise in the inguinal canal. This fact was borne out in a case reported 
by Rigby and Howard.* A boy aged 10 years with two apparently 
normal testicles in his scrotum had pain and a mass in the left inguinal 
region. The left testis was found to have ascended into the canal and 
could not be brought down. It descended spontaneously after twenty- 
four hours, and the pain ceased. Three days later the testis ascended 
again, and torsion occurred, making an orchidectomy necessary. 

Probably the most constant symptom of torsion is pain. Older chil- 
dren complain of severe and sudden pain in the scrotum or inguinal 
region. In infants and young children the pain produces crying and 
fretfulness. The legs are drawn up, and the child cries bitterly when 
attempts are made to extend them. The pain is severe and constant 
at first but tends to diminish or may disappear entirely when gangrene 
sets in. 

The child may or may not vomit. In slightly more than half the 
cases reported, vomiting was an early symptom. It occurred in 2 of 
our cases and in our second was severe and lasted for twenty-four hours. 

A swelling is noted in the scrotum or inguinal region by the parents. 
‘The general systemic reaction is usually mild. The temperature sel- 
dom goes above 102 F. and frequently remains normal. The white blood 
cell count is only moderately elevated. The general symptoms are as a 
rule more marked if the testicle is undescended. Local peritonitis may 
occur if the testicle is high in the inguinal canal. 

Examination reveals a picture of acute localized inflammation. There 
are swelling, redness and edema, of the inguinal and scrotal areas of the 
involved side, extending to the midline. Palpation reveals an exquisitely 
tender mass either in the scrotum or in the inguinal canal. It is impos- 


5. Muschat, M.: Pathological Anatomy of Testicular Torsion, Surg., Gynec. 
& Obst. 54:758-763 (May) 1932. 

6. Rigby, H. M., and Howard, R. J.: Torsion of Testicle in an Infant, 
Lancet 1:1415-1421, 1907. 
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sible to make out the separate parts of the mass because of the swelling 
and edema. The cord if palpable above the mass feels normal. The 
mass is not movable chiefly because of the pain produced by the manipula- 
lation. The bowels are regular, and there is seldom any disturbance of 
micturition. Many children have a history of a similar condition which 
cleared spontaneously. Our second and third patients had such a 
history. 

The diffuse swelling and edema which have occurred by the time 
the patient is seen may make definite location of the testis impossible. 
If a mass is felt in the inguinal region and no testis can be found in 
the corresponding side of the scrotum, the differential diagnosis rests 
mainly between torsion and strangulated hernia. With torsion, vomiting, 
if it occurs at all, is seldom prolonged and does not become fecal. The 
child does not appear as severely ill as with strangulated hernia, and 
the constitutional symptoms are much less marked. There is no distur- 
bance of function of the bowel with torsion. Local cellulitis must be 
considered, but this can be ruled out usually by the local signs as well 
as the higher temperature and leukocytosis generally found with this 
condition. 

Epididymo-orchitis is frequently considered in the differential diag- 
nosis, but the condition is seldom if ever seen in children. Absence of 
urethral discharge and negative results of rectal examination should 
rule it out. 

Perhaps the most important condition to be considered in the 
differential diagnosis, and one that is seldom thought of, is torsion of 
the appendix testis, or hydatid of Morgagni. The appendix testis is 
a remnant of the cephalic end of the miillerian duct and is attached by 
a short pedicle to the upper pole of the testis. It is present in the 
majority of persons. The pedicle can and sometimes does become 
twisted, and when this happens the patient presents a clinical picture 
identical with that of torsion of the spermatic cord. The diagnosis 
can be made only at operation, and the surgeon should be extremely 
careful not to remove the testicle if the hydatid is the offending organ. 
Rhodes * reported 2 cases, in 1 of which the testis when removed was 
found to be normal. When the tunica was opened, a black, apparently 
gangrenous mass about the size of a testicle presented itself. It was 
thought to be a testicle; so the cord was ligated and the testicular mass 
was removed. A normal testicle was found, and the black object proved 
to be the appendix testis, which had undergone torsion. Foshee * also 


7. Rhodes, J. S.: Torsion of Appendix Testis, New England J. Med. 213: 
1005-1006 (Nov. 21) 1935. 

8. Foshee, C. H.: Torsion of Appendix Testis, J. A. M. A. 99:289-292 
(July 23) 1932. 
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reported 2 cases, in 1 of which a normal testicle was removed. The 
symptoms and signs were those of torsion of the cord, and at operation, 
although the site of torsion could not be found, the testicle appeared 
blue and edematous. Because of its appearance it was removed. In 
the laboratory the testis was found to be normal microscopically, but a 
twisted gangrenous appendix testis was discovered. It can be seen 
from these two reports that a careful examination should be made at 
operation before the testis is removed. Lambert and Smith ® reported 
3 instances of twisted hydatid of Morgagni. In only 1 instance was 
the diagnosis confirmed by operation, spontaneous recovery occurring 
in the other 2. The appendix testis may become large enough when 
its pedicle is twisted to give the appearance of a gangrenous testicle. 
If possible, the site of torsion should always be demonstrated in the 
cord, and the testis should be superficially incised to determine its 
viability. 

A twist of the spermatic cord completely occludes the spermatic 
vein but may not at first occlude the spermatic artery. This occlusion 
results in a hemorrhagic infarction of the entire testicle and epididymis. 
Two types of torsion of the spermatic cord have been described, namely, 
extravaginal and intravaginal. Young and David? contended that 
extravaginal torsion occurs and explained it on the basis of sudden 
traumas tearing loose the areolar tissue separating the tunica from the 
scrotal wall. They suggested that a sudden descent of a previously 
undescended testicle might be an aggravating cause. Lowsley and 
Kirwin + expressed doubt that an extravaginal torsion ever occurs. 
They made the following statement : 

The twist is always intratunical between its attachment to the testis and the 
reflection from it of the tunica vaginalis, but one case, that of Taylor in 1897 
having ever been reported otherwise. 


Muschat ® likewise expressed doubt as to the occurrence of this 
type of torsion. Intravaginal torsion is the more common type. In 
this type the twist is above the testicle and within the tunica. Rotation 
may occur one, two or even three times. The cord above the twist 
appears normal. The testicle and epididymis and the portion of the 
cord distal to the twist are tense, engorged and dark blue or gangrenous, 
depending on the time elapsing since onset. The vaginal sac contains 
a serosanguineous exudate. In the extravaginal type, represented by 
our case 2, the twist is higher on the cord and above the attachment of 


9, Lambert, J., and Smith, R. E.: Torsion of Testicle and of Hydatid of 
Morgagni, Brit. J. Surg. 25:553-560 (Jan.) 1938. 
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W. B. Saunders Company, 1926, p. 164. 
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Febiger, 1926, p. 222. 
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the tunica. There is little space between the testicle and tunica, and 
the tunica is involved in the gangrene. 

Treatment consists of orchidectomy. Some cases have been reported 
in which the cord was untwisted at operation, but these are in the 
minority. If operation is performed soon after the onset of the torsion 
and the testicle appears to be viable, the cord may be untwisted and 
the testicle sutured to the bottom of the scrotal sac. Generally, however, 
the damage is so extensive that circulation cannot be restored and 
orchidectomy is the only feasible procedure. Many cases are reported 
in which nothing was done except to apply cold packs. If infection 
does not ensue, the process goes on to resolution and ultimate atrophy 
of the testicle. No deaths have been reported in these cases, regardless 


of the type of treatment. 
REPORT OF CASES 


Case 1.—Patient W. B., aged 7 months and of Polish parentage, was admitted 
to the hospital on April 27, 1933. The child had been delivered normally in 
Bellevue Hospital and so far as the parents knew was normal in every respect. 
Forty-eight hours previous to admission the baby became irritable and vomited 
once. At that time the mother noticed a tender mass in the right groin. She 
stated that it was hard and would not disappear on pressure. The child con- 
tinued to be irritable, and the mass remained. There was no further vomiting. 
Physical examination showed the infant to be healthy. Locally there was a firm 
tender mass 2 inches (5 cm.) in diameter in the right inguinal region. The over- 
lying skin was red, and the mass was irreducible. There was no impulse on 
crying. The right testicle could not be found in the scrotum. The left testicle 
appeared normal and was in the scrotum. At operation a right inguinal incision 
was made and a large firm gangrenous mass about 1 inch (2.5 cm.) in diameter 
was found. The mass, which was removed, presented a hemorrhagic infarct of 
the entire testicle and epididymis. A torsion of the cord just above the testicle 
and within the tunica was discovered. The cord was divided above the site 
of torsion. A small congenital hernia was found and repaired. The wound was 
closed in layers. The child made an uneventful recovery and was discharged on 
the tenth postoperative day. 


Case 2.—Patient M. C., a Puerto Rican child 10 months of age, was 
admitted to the hospital on April 27, 1938. The child had been delivered normally 
and had had no illnesses. Nothing abnormal had been noted relative to the 
testicles, with the exception that six months previous to admission there had 
been a swelling in the left scrotal region, which remained for two days, dis- 
appearing spontaneously after that time. Four days previous to admission the child 
had become restless and vomited six times. One day later the mother noticed a 
swelling in the left side of the scrotum, which had become tense and extremely 
tender to touch. Examination showed the baby to be robust. There were no 
abnormal physical findings except the local condition. The left side of the scrotum 
was swollen, red and tender to the touch. Palpation revealed a tense, extremely 
tender testicle. The scrotal wall surrounding it was red and edematous. The 
temperature was 100 F. The white blood cell count was 17,000, with 63 per cent 
polymorphonuclear leukocytes. At operation an incision 2 inches (5 cm.) long 
was made at the point where the cord passed into the scrotum. When the scrotum 
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was opened a black lusterless mass about the size of a large olive was seen. 
This was dissected free from the scrotal wall by finger dissection. The cord 
above the testicle was gangrenous for 114 inches (3.8 cm.), to a point where there 
was a twist of 180 degrees. The cord after transfixion was divided. Because 
the inner aspect of the scrotal wall presented some sloughing tissue, a rubber 
dam drain was inserted into the scrotum before the wound was closed. The drain 
was removed on the second day. The wound healed well,.and the child was dis- 
charged on the eighth postoperative day. The pathologic report was as follows: 


Macroscopic Examination—The specimen was a testicle with an attached seg- 
ment of vas deferens and an envelop of tunica vaginalis. The whole was pear 
shaped and measured 4 by 2 by 2.5 cm. in its greatest dimensions. On section 
the testicle was dark brown and hemorrhagic and measured 2 by 1.5 by 1.5 cm. 
The potential space between the two layers of tunica contained 3 cc. of a gelatinous, 
translucent brown material (fig.). 














Specimen in case 2, showing hemorrhagic infarction of the testicle, with the 
tunica closely adherent. The specimen is split in its long axis. 


Microscopic Examination.—One section showed a hemorrhagic, partially necrotic 
infantile testicle with an attached tunica albuginea and tunica vaginalis, between 
which there was a thick layer of serum with lymphocytic infiltrations. Another 
section showed the vas deferens and epididymis, which also had an attached 
tunica. 


Case 3.—Patient E. W., an 8 month old Jewish infant, had not been previously 
ill when he was admitted to Bellevue Hospital on Oct. 26, 1938. The mother 
had not been aware that there was any abnormality of the testicles. Sixteen 
hours previous to admission the child began to cry and appeared to be in pain. 
A small mass was noticed in the left groin. After the baby was fed the mass 
disappeared and he stopped crying. Thirteen hours later, or three hours previous 
to admission, the child again began to cry and assumed a knee-chest position. 
Again the mother noticed the mass in the right inguinal region. This time it 
did not disappear but became hard, and the overlying skin became red. There 
was no vomiting. The child was exceptionally healthy, and examination showed 
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no abnormality except for the local condition. He held his legs flexed on his 
abdomen and resisted all attempts to extend them. In the right inguinal region 
there was a hard tender mass about 5 cm. in diameter. It was exquisitely tender 
to the touch. There was no testicle in the right side of the scrotum, but an 
‘ ‘apparently normal one could be brought down from the region of the left external 
ring into the opposite side. The temperature was normal. The white blood cell 
count was 20,000, with 85 per cent polymorphonuclear leukocytes. At operation 
an incision 2 inches (5 cm.) long was made over the apex of the mass. A 
glistening sac filled with dark fluid was encountered. This sac, or tunica, was 
opened, and about 20 cc. of clear straw-colored fluid was evacuated. A gangrenous 
testicle lay within the sac, and about 2 cm. above the testicle the spermatic cord 
was twisted through two complete revolutions. The cord was divided above the 
torsion. The wound was closed in layers, and the child was discharged on the 
seventh postoperative day. Examination of the tissue showed the testicle and the 
epididymis to be filled with necrotic tissue. 


COMMENT 


Cases 1 and 3 of this group were instances of the usual type of 
torsion, namely, intravaginal. Case 2, however, was an instance of the 
extravaginal type. In this case the remains of the gubernaculum and 
the areolar tissue had sloughed so extensively that the testicle with its 
tunica was easily separated from the scrotum by slight blunt dissection. 
Unlike the instances of intravaginal torsion, in this case there was a 
small sac of tunica in intimate contact with the testicle. 


CONCLUSIONS 

1. Torsion of the spermatic cord is relatively rare during infancy. 

2. The second case in our group was an instance of the extravaginal 
type of torsion, an occurrence which is doubted by many authors. 

3. The history and physical findings in torsion of the spermatic cord 
are essentially the same in infants as in adults, in whom it occurs more 
frequently. 

4. Orchidectomy is usually the only feasible treatment for this con- 
dition. 
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LIPODYSTROPHY 


REPORT OF A CASE, WITH METABOLIC STUDIES 
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Lipodystrophia progressiva is a condition in which, characteristically, 
there is a loss of the subcutaneous fat of the face, neck, thorax, arms 
and abdomen without assignable cause or gross symptoms of ill health. 
The loss of fat is symmetric and slowly progressive to the stage of almost 
complete disappearance in the affected areas.? An essential feature is 
the inability to recover the panniculus adiposus.* In association with 
the lipoatrophy there may be, particularly in females, an increase in the 
subcutaneous fat below the level of the iliac crest. 


SYMPTOMS, DIAGNOSIS AND PROGNOSIS 


Although the condition was reported by Mitchell in 1885,* it is some- 
times known as Barraquer-Simons’ disease, since it was first recognized 
as a clinical entity by Barraquer® in 1906 and was more completely 
studied in 1911 by Simons,*® who first performed a biopsy.’ Thereafter 
the striking features of the condition caused it to be easily recognized. 
Parkes Weber’s * description is impressive: “One need only imagine a 
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grotesque figure, the lower part of which seems to be modelled after 
an extraordinarily florid Venus of the ‘ultra-Rubens style,’ whilst the 
face and upper part of the trunk might . . . bring to mind the 
popular idea of one of the witches in ‘Macbeth.’” In 1917 Parkes 
Weber ° collected 27 cases from the literature. Sixty cases were men- 
tioned by Reuben, Zamkin and Fox ?° in 1924, 76 by Coates * in 1925 and 
84 by Currier and Davis ™ in 1930. Since that time approximately 25 
new cases have been reported. The condition, therefore, cannot be con- 
sidered so rare as is usually assumed. 

The age of onset varies from 2 to 55 years, but the disease most 
often begins in childhood, usually between the ages of 6 and 8 years,” 
or just before puberty. It occurs approximately twice as often in 
females as in males.** Wilder ** expressed the belief that two separate 
types may occur, an infantile form affecting both boys and girls, begin- 
ning at about 6 years of age, having an unknown cause and showing 
lipoatrophy as the main characteristic, and a juvenile form, which affects, 
for the most part, girls, begins at puberty, is often associated with 
endocrine disturbances (thyroid and gonads) and shows both lipoatrophy 
and lipohypertrophy. 

The onset of the condition usually is insidious and is not recognized. 
A slow atrophy of fat begins in the face and later spreads downward 
to affect the neck, shoulders, arms and trunk. Frequently the onset is 


preceded by a definite disease. In a case reported by Barraquer ° the 
condition followed an attack of influenza. Other acute diseases, such as 
measles, pertussis, influenza, pneumonia and tonsillitis, have been sug- 
gested as precipitating factors.° Parmelee’*® found that 19 of 76 
patients had had an acute infectious disease or had undergone tonsillec- 
tomy just prior to the onset. The lipoatrophy generally progresses to 
completion in the affected areas during a period of a few months to 
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several years. Contrary to its name, progressive lipodystrophy does not 
spread to other parts of the body but remains stationary. 

This characteristic distribution or sequence is not always present. 
In males, the lipoatrophy may be limited to the face ** or to the face, 
neck and thorax.’* The lipoatrophy may extend to the lower extremi- 
ties ** or may involve only the lower half of the body.** Localized 
areas, such as the face *® or the abdominal wall,?° may not be affected. 
The increase in fat of the lower half of the body is seen almost exclu- 
sively in females,? and usually only after puberty.*° This increase has 
been considered to be (1) more apparent than real because of the decided 
contrast to the lipoatrophy of the rest of the body,? (2) an exaggeration 
of the normal tendency of the female to become fat in these regions *' 
and (3) a result of the tendency of the patient to eat excessively in the 
hope of replacing the fat in the lipoatrophic areas.?? The accumulation 
of fat in the pelvis and buttocks usually appears some time after the 
lipoatrophy ? but may occur concurrently ** or may even precede the 
latter.** 

Other systems (muscles, bones, sensorium, cerebrospinal nerves) 
have been found to be essentially normal. Electrical excitability is not 
disturbed. All neuropsychiatric symptoms, such as self consciousness, 
restlessness, insomnia, tension and phobias, can be attributed to the 
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change in personal appearance.”® Ziegler and Prout,?** in a review of 
82 cases, could not find any additional symptoms which were common 
to all cases, although the following were mentioned: weakness in 15, 
diarrhea in 5, anorexia in 4, anemia in 3, hypertrichosis in 3, tetany in 
2, abdominal distress in 2, diabetes mellitus in 3, menstrual disturbances 
in 2, sensitivity to changes in temperature in 2 and asthma, dyspnea, 
fragile bones, blue scleras, hepatomegaly and splenomegaly, cardiac dis- 
ease, nephritis and otitis media in 1 case each. 

In general, most of the abnormalities reported in association with 
lipodystrophy are either endocrine or trophic disturbances. Involvement 
of the thyroid gland is mentioned most frequently. Ziegler and Prout ?5* 
found that thyroid disturbances (simple goiter, myxedema, hyperthyroid- 
ism or exophthalmic goiter) were present in 16 of 82 patients. Marafion 
and Blanco Soler* reported 7 cases of coexisting lipodystrophy: and 
hyperthyroidism. Additional cases with hyperthyroidism, exophthalmic 
goiter or elevated basal metabolic rate have been reported.2® Some 
evidence of gonadal or pituitary dysfunction is shown in the presence of 
menstrual abnormalities 2 and the occurrence of genital hypoplasia. 
Roentgenograms in 1 case showed the presence of an exostosis above 
the posterior clinoid process of the sella turcica.27 The Abderhalden 
reaction has been found to be positive for the hypophysis, the pineal 
body and the testes in 1 case ** and positive for pineal but only slightly 
positive for the thyroid and pituitary body in another.” Disturbances of 
the trophic centers or the autonomic nervous system have been noted 
frequently. Vasomotor instability and constriction of the retinal artery 
was observed in 1 case by Berger.*® Gerstmann ?* and Sprunt 7° have 
reported increased sympathetic tone, while Pollak ** has found subnormal 
reactions to pilocarpine and atropine but normal reactions to epinephrine. 
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Klien,®* in a review of 23 cases, found the following abnormalities 
in 11: trophic disturbances of the skin in 1, trophic disturbances of the 
finger nails in 1, discoloration of the skin in 1, pachyderma of the face 
in 1, hypertrichosis in 3,°* acrocyanosis in 2, polyuria in 1, oliguria in 1 
and alimentary glycosuria, rhinorrhea, dryness of hair and abnormal 
secretion from the sebaceous glands in 1 each. Mendel '** found that 
alimentary glycosuria was often mentioned in the cases which he 
reviewed.** 

The differential diagnosis is relatively easy in view of the striking 
characteristics of the disease. Wasting due to organic disease, such 
as tuberculosis, cancer and pituitary cachexia, must be eliminated. A 
peculiar finding in lipodystrophy is the disappearance of the buccal fat 
pad of Bichat, which is usually retained even in the severest infantile 
atrophy or in far advanced tuberculosis.2* Atrophy of skin or muscle 
does not occur in true lipodystrophy. Facial hemiatrophy affects the 
skin and bones and is usually unilateral.** The trophedema of Meige *° 
is frequently hereditary, is due to a retention of water and, in contrast 
to the lipohypertrophy of lipodystrophy, starts peripherally and pro- 
gresses centrally. Adiposis dolorosa (Dercum’s disease *’) is painful and 
is not symmetric. Finally, lipodystrophy must be distinguished from 
the fat changes seen in hypothyroid and hyperthyroid states, in pituitary 
disease and in hypogenitalism. 

The prognosis as regards life is favorable. The chief difficulty is the 
change in appearance, and the only deaths reported have been due to 
intercurrent disease. Treatment has been of little avail, although the 
administration of pituitary and ovarian extracts, massage, electrical 
therapy, hydrotherapy, overfeeding, the administration of insulin and 
partial ablation of the thyroid have been attempted. Simons * used the 
subcutaneous injection of a mixture of sheep and human fat as a tem- 
porary measure, and others ** have tried subcutaneous injections of 
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paraffin to fill out the tissues of the face. The injections of paraffin, how- 
ever, are usually followed by ulceration of the skin and ejection of the 
paraffin.’ At the present time there is no form of treatment which is 
based on successful clinical experience or on sound theoretic considera- 
tions. 

PATHOLOGY 


Biopsies have shown almost complete loss of subcutaneous fat in 
the regions affected,** though some fat generally remains in the sebaceous 
glands.*° The remaining fat reacts to histologic stains in the same 
manner as normal neutral fat.*°* No atrophy of the skin, muscles or 
nerves is present. Since the disease is not fatal, autopsy has been 
performed in only a few cases. Husler ** examined a 14 year old boy 
with lipodystrophy who died of meningitis. The thymus was present, the 
genitalia were infantile and the adrenal glands were large and showed 
cortices rich in lipoid. Weber and Gunewardene ** examined a 13 year old 
girl who died of pyemia. The fat was absent in the subcutaneous tissues 
above the pelvis but was present in the omentum and around the abdomi- 
nal viscera. The thyroid was large and showed moderate oversecretion 
of colloid. The thymus was atrophic, but the ovaries, the pituitary body 
and the adrenal glands were normal. Zalla ** reported compression of 
the pituitary body in 1 case, and Sarbdé ** demonstrated some changes 
in the corpus striatum in another. Hyperplasia and hyperactivity of 


the hypophysis were found by Marburg.*® In summary, there are no con- 
stant pathologic changes save for the disappearance of subcutaneous fat in 
the areas involved in the lipoatrophic process. 


CHEMICAL CHANGES 


It is surprising that chemical studies in this disease have been so 
rarely and so incompletely performed. Absence of gross visible lipemia 
after the ingestion of 200 Gm. of 20 per cent cream was noted by Feer, 
and a normal blood lipase was reported by Simons. The content of 
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blood cholesterol in 10 cases was as follows: 142 mg. per hundred cubic 
centimeters,’ 159 mg.,*” 160 mg.,** 163 mg.,*7 163 mg.,°° 173 mg.,* 
229 mg.,1* 250 mg.,?°* 288 mg.** and 330 mg.*? The total fat contents 
of the blood were 790,*7 1,250 ** and 298 mg. per hundred cubic centi- 
meters ** in 3 cases. Values for serum calcium and phosphorus were 
almost invariably normal.*® The behavior of the blood sugar in 
tolerance tests has been variable. Diabetes and hyperglycemic curves *°* 
are mentioned, as noted previously, but in most of the cases the blood 
sugar levels were normal.®® Other constituents of the blood—uric acid, 
creatinine, nonprotein nitrogen and urea nitrogen—are not altered. 
Perutz ** noted in 1 case absence of water diuresis, and a high fasting 
level of oxybutyric acid in the blood, which increased greatly on feeding 
fats, but he did not observe any changes in the diacetic or acetone 
values in the blood. He attributed these conditions to a disturbance in 
the cerebral control of fat and water metabolism. 


ETIOLOGY 


In view of the paucity of facts concerning this condition, it is not 
remarkable that a number of uncritical theories have arisen. These 
could be dismissed summarily, because of the lack of convincing 
evidence, were it not for the stress laid on them in the literature. One 
can at once eliminate factors such as race, tuberculosis, syphilis and 


alcoholism.®? Hereditary influences occasionally have been noticed. 
Van Leeuwen * reported lipodystrophy in 3 sisters who had almost 
identical courses and distribution of lipoatrophy. Five other siblings 
were normal, but additional instances were found among the maternal 
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relatives. Horton and Emmett *** reported the occurrence of lipo- 
dystrophy of the lower extremities in a patient who stated that the 
condition “ran in the family.” Lastly, L. Barraquer-Ferré ** noted a 
20 year old girl whose mother and maternal grandmother were simi- 
larly affected by a loss of fat in the face and trunk. Other principal 
theories deal with (1) local abnormalities, (2) endocrine disturbances 
and (3) trophic changes. 

It has been suggested that the abnormalities are localized in the 
subcutaneous tissues, which show an inability of the cells to take on 
fat.** Frank *® reported a case of osteogenesis imperfecta and lipo- 
dystrophy in which he attributed the condition to a developmental 
error of the mesenchyme. Simons‘ and Spear *** likened lipodystrophy 
to the muscular dystrophies, and Sprunt **” stated that “it may be that 
these patients are the victims of a constitutional anomaly, which first 
appears several years after birth, which may have as exciting cause a 
trauma, a severe fright or an infectious disease and which is fre- 
quently associated with other constitutional defects, especially in the 
endocrine system.” That the tissues have a certain role in the regula- 
tion of subcutaneous fat is shown by the observation of Strandberg,** 
who transplanted abdominal skin onto the hand and noted that the 
increase in fat in the transplanted skin during overfeeding resembled 
that in the abdominal region and not that in the hand. However, it is 
unlikely that a localized defect would be so symmetric and also fail 
to show any associated change on histologic examination. It has 
already been stated that the fat which remains in the lipoatrophic areas 
is apparently normal. 

Much attention has been paid to the endocrine system in view of the 
frequency of endocrine disturbances in cases of lipodystrophy and the 
bizarre effects which the endocrine glands have on the distribution of 
fat.1° The fat changes of Fréhlich’s syndrome and of pituitary cachexia 
have been cited in support of a pituitary causation.’ The pituitary 
changes found by Zalla,** Marburg ** and Ewserowa®*’ in cases of 
lipodystrophy are supporting evidence, but the majority of patients 
with lipodystrophy fail to show clinical, chemical, roentgenologic or 
autopsy evidence of pituitary disease. As has been previously mentioned, 
thyroid disorders are prominent in a number of cases.* The condition 
has been ascribed in part to thyroid dysfunction by many who point to 
the fat wasting of hyperthyroidism and the peculiar adiposity of 
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myxedema.*’ Klien *? has advanced the theory that an abnormal invo- 
lution of the pineal body (this involution normally takes place at the 
age of 6 years coincident with the main incidence of lipodystrophy) may 
produce irregular function and consequent atrophy of fat either directly, 
through endocrine effect, or indirectly, through its ‘connections with the 
centers of the hypothalamus. Klien cited investigations which showed 
that destruction of the pineal body caused a proriounced atrophy of 
fat. However, as Watson and Ritchie *’* have pointed out, the symptoms 
of precocity, adiposity and somnolence due to involvement of the pineal 
body are not seen in cases of lipodystrophy. Other writers have impli- 
cated the genital endocrine system on the evidence of menstrual distur- 
bances in some cases, the marked predominance of the condition in 
females and the distinct effect of the menarche and the menopause in 
either initiating the disease or exacerbating the lipoatrophy.** However, 
in the majority of cases there are no constant symptoms or pathologic 
evidence of endocrine dysfunction. 

The case against an endocrine causation is nicely summarized by 
Smith?: “It is quite apparent that any causative relationship existing 
between perverted action of one or more ef the endocrine glands and 
certain metabolic disorders cannot be postulated until we know just what 
are the individual and inter-dependent functions of these glands in 
maintaining the normal metabolic balance, and that with such 
knowledge the cause of lipodystrophy must remain obscure.” 

It has been postulated that the essential pathologic conditions of the 
disease are located in hypothetic trophic or metabolic centers of the central 
nervous system.*® It has been shown that the fat deposit in connective 
tissue is partially under the control of the nervous system, since after the 
sympathetic supply to an area is cut the deposition and mobilization 
of fat in that area is retarded.°* A control of fat metabolism by the 
central nervous system is suggested by de Langen,®° who found that 
the hyperlipemia following hemorrhage or barbituric acid poisoning is 
inhibited by section of the spinal cord at the third thoracic vertebra. 
Berger,®° in discussing lipodystrophy, pointed to the definite cerebral 
changes which are followed by changes in fat metabolism; dystrophia 
adiposogenitalis, obesity secondary to basilar meningitis, fractures of 
the base of the skull and hydrocephalus of the third ventricle. Sarbé, 
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Perutz ** and Maslov ® have reported cases in which lipodystrophy 
followed attacks of encephalitis, and Pollak ** has noted the appearance 
of lipodystrophy and choreoathetoid movements following shell shock. 
Klien ** noted lipodystrophy occurring after cerebral concussion and 
Ewserowa’s *’ patient showed an exostosis projecting from the posterior 
clinoid process of the sella turcica. The disease has a definitely 
increased incidence following acute infectious disease, in particular 
measles, pertussis and pneumonia, which may also affect the central 
nervous system. Lastly, Klien *? and Pollak ** have pointed out the 
frequent occurrence in cases of lipodystrophy of symptoms suggesting 
sympathetic or trophic disturbances. However, the assumption of 
pathologic conditions of the central nervous system has not been con- 
firmed by postmortem examination, and at the present time there is no 
evidence of a definite center which controls the deposit of fat in a 
segmentary and bilateral fashion, such as would be demanded by these 
hypotheses. 

It can be readily seen that the etiology of lipodystrophy is obscure 
and that sufficient fundamental work has not yet been done to define 
the problems in this condition. For this reason, when the opportunity 
for studying a case of lipodystrophy appeared we decided to examine 
the metabolism, in particular the metabolism of fats, in order to ascer- 
tain whether there was a generalized defect of metabolism or whether 


the abnormality was entirely localized to the tissues affected by the 
lipoatrophy. It is understood that any conclusions from this study 
cannot be applied to lipodystrophy in general but can only indicate 
the need for similar investigation on other patients. 


REPORT OF CASE 


B. M., a 9 year old white boy, was admitted to the Duke Hospital because of 
a peculiar type of loss in weight. The paternal grandfather had diabetes, and one 
sibling had had eczema during infancy. The remainder of the family, including three 
siblings, were normal. As far as could be ascertained, none of the relatives was 
unusual in appearance. The patient was apparently well up to the age of 4 years, 
with the excepzion of uncomplicated mumps, pertussis, varicella and influenza. His 
tonsils and adenoids had been removed at the age of 3 years. When the patient 
was 4 years of age mild vernal asthma developed, which subsequently appeared 
each year during May and was shown by cutaneous and exclusion tests to be caused 
by pecan pollen. A picture taken at the age of 4 years showed an apparently 
healthy, well developed and well nourished child. 

At the age of 6 years, the boy received a prophylactic injection of tetanus anti- 
toxin because of a minor injury. This was followed by a severe reaction, with 
fever, generalized pains, malaise and an urticarial eruption cf two or three days’ 
duration. The patient made an uneventful recovery, but in the succeeding three 
years it was noticed that he lost weight first in the face, then in the neck, upper 
part of the chest and arms. The loss was so gradual that the mother could not 
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date the onset accurately but could only refer it vaguely to the reaction following 
the injection of tetanus antitoxin. In spite of the loss of weight, the patient 
maintained a good appetite, remained in good health, was fully as active as other 
children and did well in school. He has not been inconvenienced in any way by 
the loss of weight and is not at all selfconscious about his appearance. 

Physical examination on Nov. 17, 1936 revealed an intelligent, cooperative boy. 
His weight was 23 Kg. and his height 129.5 cm. The fat in the subcutaneous 
tissues of the face and neck had disappeared. When the boy smiled the skin 
about the mouth and cheeks was thrown into numerous wrinkles, and the hollow 
appearance of the cheeks made it evident that the buccal fat pads had disappeared 
(fig. 1). The tissues of the upper part of the thorax and of the upper extremities 
were affected to a lesser degree. In the region of the upper part of the abdomen, 
the subcutaneous tissues became fuller and were essentially normal below the level 
of the umbilicus (fig. 2). The remainder of the physical examination, with par- 
ticular attention to the state of the epidermis, the muscles, the reflexes, the nerves 








Fig. 1—Loss of buccal fat pads in a 9 year old boy with lipodystrophy (B. M.). 


and the endocrine organs, revealed nothing remarkable. An examination on April 
22, 1939 showed the same distribution of fat. The boy had grown normally in 
height and hid remained in good health during the two and a half year period. 

Routine laboratory examination of the blood showed a red cell count of 4,210,000 
per cubic millimeter and a white cell count of 8,300, and 11.5 Gm. of hemoglobin 
per hundred cubic centimeters. The blood smear was not remarkable. The urine 
and stools were normal. Reactions to the Schick, the Mantoux, the Wassermann 
and the Kahn test were negative. The basal metabolic rate was 46 calories per 
hour, plus 2 per cent according to the standards of Dubois as modified by Boothby 
and Sandiford. — 

METHODS OF STUDY OF THE METABOLISM 


Blood sugar values were determined by the method of Folin and Malmros 6 
on whole capillary blood, and urine creatine and creatinine by the method of 


62. Folin, O., and Malmros, H.: An Improved Form of Folin’s Micro Method 
for Blood Sugar Determinations, J. Biol. Chem. 88:115 (July) 1929. 
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Folin.*8 A modification of the oxidimetric method of Bloor *4 on unhemolyzed 
serum was used for the determination of the lipids. This method was checked by 
the Schoenheimer and Sperry ®5 method for the determination of cholesterol and 
by the Fiske and Subbarow ® method for the determination of phosphorus after 
King’s ®* perchloric acid oxidation of the purified petroleum benzine-soluble material 
of Boyd’s*® alcohol-ether extract of serum. The respiratory metabolism was 
determined by anlaysis in the Haidane apparatus after collection of respired air 
for five minute periods in the Douglas bag. The patient was given extensive 
preliminary training, and the results were considered reliable, since the total volume 
of air in the five minute periods and the carbon dioxide contents of the serum 











Fig. 2.—Distribution of body fat in the patient shown in figure 1. 
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J. Biol. Chem. 17:469, 1914. 

64. Bloor, W. R.: The Determination of Small Amounts of Lipid in Blood 
Plasma, J. Biol. Chem. 77:53 (April) 1928. 

65. Schoenheimer, R., and Sperry, W. M.: A Micromethod for the Determina- 
tion of Free and Combined Cholesterol, J. Biol. Chem. 106:745 (Sept.) 1934. 

66. Fiske, C. H., and Subbarow, Y.: The Colorimetric Determination of Phos- 
phorus, J. Biol. Chem. 66:375 (Dec.) 1925. 

67. King, E. J.: The Colorimetric Determination of Phosphorus, Biochem. J. 
26:292 (Feb.) 1932. 

68. Boyd, E. M.: The Extraction of Blood Lipids, J. Biol. Chem. 114:223 
(May) 1936. 
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(Van Slyke and Neill manometric method ©) were reasonably constant. All 
specimens of blood and urine were shown to be free of ketone bodies. Calculations 
of the respiratory metabolism were made according to the methods of Lusk,7°® using 
the tables of Zuntz and Schumburg 7! as modified by Lusk *? and by Murlin.*3 
Urinary nitrogen was determined by the macro-Kjeldahl method. Analyses of the 
stools for fat were mace by a modification of the method of Tidwell and Holt.*4 


CONTROL CASES 


Three patients were used as controls. M. C., a 9 year old white girl, was 
admitted to the hospital for plastic repair of old burn contractures. Results of 
general physical and laboratory examinations were not remarkable. Her weight 
was 26 Kg. and her height 132 cm. W. T., a 9 year old Negro boy, was admitted 
for application of a cast to his right foot for correction of congenital talipes 
equinovarus. Results of physical and laboratory examinations were otherwise not 
remarkable. His weight was 25.5 Kg. and his height 128 cm. J. S. H. was a 
normal 28 year old man who weighed 63 Kg. and was 171 cm. in height. 


Results of Dextrose Tolerance Tests in a Case of Lipodystrophy 








Blood Sugar Level, Mg. per 100 Ce. 
whee: 





After1Gm. Dextrose After2Gm. Dextrose 
Time K per Kg. 


Fasting 110 
30 minutes 213 
333 


267 
96 





RESULTS 


The results of the dextrose tolerance tests with 1 and 2 Gm. of 
dextrose per kilogram of body weight are given in the table. 

The urine voided in the second hour after the administration of 
2 Gm. of dextrose per kilogram of body weight contained a trace 
of sugar. 

The twenty-four hour excretion of creatinine was 0.679 Gm. plus 
0.413 Gm. of creatine when the total nitrogen output was 11.1 Gm. 


69. Van Slyke, D. D., and Neill, J. M.: The Determination of Gases in Blood 
and Other Solutions by Vacuum Extraction and Manometric Measurement, J. Biol. 
Chem. 61:523 (Sept.) 1924. 

70. Lusk, G.: The Elements of the Science of Nutrition, ed. 4, Philadelphia, 
W. B. Saunders Company, 1928. 

71. Zuntz, N., and Schumburg, W.: Studien zu einer Physiologie des Marsches, 
Berlin, A. Hirschwald, 1901, p. 361; cited by Lusk.72 

72. Lusk, G.: Animal Calorimetry: Analysis of the Oxidation of Mixtures 
of Carbohydrate and Fat, J. Biol. Chem. 59:41 (Feb.) 1924. 

73. Murlin, J. R.; Burton, A. C., and Barrows, W. M., Jr.: The Specific 
Dynamic Action of Butter Fat, and of Superimposed Sugar, J. Nutrition 12:613 
(Dec.) 1936. 

74. Tidwell, H. C., and Holt, L. E., Jr.: The Estimation of the Total Lipids 
and the Lipid Partition in Feces, J. Biol. Chem. 112:605 (Jan.) 1936. 
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On another occasion the twenty-four hour values were: creatine, 0.41 
Gm.; creatinine, 0.46 Gm., and total nitrogen, 7.3 Gm. 

After a period of two days during which the patient was on a low 
fat diet, the respiratory metabolism and serum fat content after the 
ingestion of fat were determined. The patient was kept in bed at rest 
throughout the course of the experiment, only water being allowed 
in order to increase the flow of urine. The test meal was 120 Gm. of 
unsweetened 40 per cent cream, equivalent to 2 Gm. of butter fat per 
kilogram of body weight. 

The fat meal was marked with carmine, and the dyed stools were 
analyzed for their fat content. The total dry weight of stool was 20.2 
Gm. The content in free fatty acids was 2.33 Gm., in total fatty acids, 
2.38 Gm. and in total fat, 288 Gm. The percentage of fat in the dry 
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Fig. 3.—Response of B. M. to a fat meal. The left half of the diagram shows 
changes in respiratory metabolism; the right half gives the changes in serum lipids. 


stool was 14.3. The fat in the stool was 98 per cent hydrolyzed. Since 
the intake was 48 Gm. of fat, 94 per cent of the ingested fat was 
absorbed. All figures fall well within the normal range. 

The results of this diet on the metabolism are shown in figure 3. 
The left side of the chart gives the changes in the respiratory metabo- 
lism, while the right side shows the changes in the serum fats. In 
the postabsorptive state the respiratory quotient was 0.810, and the 
patient was deriving 52 per cent of the calories from the oxidation of 
fat, 25 per cent from carbohydrate and 23 per cent from protein. . For 
more than four hours after the ingestion of the fat, the respiratory 
quotient remained above the basal level. The proportion of calories 
derived from fat at first fell and then rose at the seventh hour to a 
value of 57 per cent. The percentage of calories derived from carbo- 
hydrate remained above the basal level at all times, and the values for 
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sugar in the venous whole blood showed a slow progressive fall from 
87 mg. per hundred cubic centimeters at the beginning of the experi- 
ment to 74 mg. nine hours after the test meal. The curve for the 
calories derived from protein shows a moderate sparing effect. 

In the fasting state, the total fat content was 631 mg. per hundred 
cubic centimeters, the phospholipid content 181 mg., the free choles- 
terol content 65 mg., and the esterified cholesterol content 133 mg. 
The ratio of free cholesterol to total cholesterol was 0.33. After the 
ingestion of fat, the total serum fats rose slowly to a maximum of 
776 mg. per hundred cubic centimeters at the end of seven hours, a 
rise of 23 per cent above the basal level. The phospholipids rose more 
slowly to reach a height of 270 mg. after nine hours, a rise of 49 per 
cent above the basal level. The esterified cholesterol showed a peak of 
185 at the six and a half hour determination, a rise of 39 per cent. 
The free cholesterol did not show any significant change. 

Since comparable experiments on children of the same age were not 
found in the literature, the same experiment was performed on 2 of 
the controls. Both were kept for two days on a low fat diet and then 
were given 2 Gm. of butter fat in the form of 40 per cent cream. The 
results for M. C. are given in figure 4 and those for W. T. in figure 5. 

The fasting respiratory quotient of M. C. was 0.808; 52 per cent 
of the calories were derived from fat, 28 per cent from carbohydrate 
and 20 per cent from proteins. After the fat meal there was a rapid 
fall in the respiratory quotient to 0.777, and the percentage of calories 
derived from fat rose to 66 per cent at the second hour. The amount 
of carbohydrate burned dropped sharply to 13 per cent of the total 
calories at the second hour. The protein curve showed the sparing 
effect of the fat meal. 

The total serum fat rose sharply from the fasting level of 532 
mg. per hundred cubic centimeters to a maximum of 650 mg. at the 
fourth hour, a rise of 22 per cent. The phospholipids showed moderate 
increase from 147 mg. to 211 mg. at six and one half hours, a rise of 
43 per cent. The esterified cholesterol rose slowly from 82 mg. to 90 mg. 
at the fourth hour, a rise of 10 per cent. The free cholesterol did not 
show any significant change. 

W. T. showed striking changes in respiratory metabolism after the 
ingestion of fat. The fasting respiratory quotient of 0.811 dropped 
sharply to 0.758 at two hours, 0.716 at four hours and 0.694 at six hours. 
The percentage of calories derived from fat rose sharply from 53 per 
cent in the basal state to a maximum of 90 per cent, while the percentage 
derived from carbohydrate showed a precipitous fall. In contrast to 
the great changes in respiratory metabolism, there were only small 
changes in the serum fats. The total serum fats rose from 570 to 620 mg. 





158 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


at the fourth hour, a rise of 9 per cent. The phospholipids showed a 
rise of 13 per cent over the basal level, but the concentrations of free 
and esterified cholesterol were essentially constant. 


OBSERVATIONS 


Normal levels for the various lipids of the serum have been reported 
by Man and his co-workers,*> Wilson and Hansen,’* Boyd ™ and Page 
and his associates "* for the adult and by Hansen” Erickson and his 
co-workers,®° Wilson and Hanner *' and Gydrgy ** for the child, as 


follows: 


For Adults, For Children, 
Mg. per 100 Ce. Mg. per 100 Ce. 


Total lipids 715 (416-1,413) 495 (333-800) 
Phospholipids 202 ( 41-892) 157 ( 52-286) 
Total cholesterol 220 (109-376) 153 ( 66-288) 
Free cholesterol 79 ( 41-181) 44 ( 17- 61) 


There is general agreement that all values are lower for the child 
than for the adult and that the normal variations may be extreme. 
Erickson and his associates *° have found a variation of over 100 per 
cent in any of the constituents in the serum of normal children in the 
postabsorptive state by the method of Page and his co-workers,’* and 
Hansen *° has found equally great variation by the method of Bloor.* 
The postabsorptive values which we have found for the child with lipo- 
dystrophy and for the 2 normal controls come within the normal ranges 


which have been established. In the case of M. C. (a control) the 


75. Man, E. B., and Gildea, E. F.: The Effect of the Ingestion of a Large 
Amount of Fat and of a Balanced Meal on the Blood Lipids of Normal Man, 
J. Biol. Chem. 99:61 (Dec.) 1932. Man, E. B., and Peters, J. P.: Gravimetric 
Determination of Serum Cholesterol Adapted to the Man and Gildea Fatty Acid 
Method, with a Note on the Estimation of Lipid Phosphorus, ibid. 101:685 (Aug.) 
1933. 

76. Wilson, W. R., and Hansen, A. E.: Study of the Serum Lipids by a 
Microgravimetric Technique, J. Biol. Chem. 112:457 (Jan.) 1936. 

77. Boyd, E. M.: Diurnal Variations in Plasma Lipids, J. Biol. Chem. 110:61 
(June) 1935; footnote 68. 

78. Page, I. H.; Kirk, E.; Lewis, W. H., Jr.; Thompson, W. R., and Van Slyke, 
D. D.: Plasma Lipids of Normal Men at Different Ages, J. Biol. Chem. 111:613 
(Nov.) 1935. 

79. Hansen, A. E.: Serum Lipids in Eczema and in Other Pathological Con- 
ditions, Am. J. Dis. Child. 53:933 (April) 1937. 

80. Erickson, B. N.; Williams, H. P.; Hummel, F. C., and Macy, I. G.: The 
Lipid and Mineral Distribution in the Serum and Erythrocytes of Normal Chil- 
dren, J. Biol. Chem. 118:15 (March) 1937. 

81. Wilson, W. R., and Hanner, J. P.: Changes of Total Lipid and Iodine 
Number of Blood Fat in Alimentary Lipemia, J. Biol. Chem. 106:323 (Aug.) 1934. 

82. Gyérgy, P.: Untersuchungen iiber Lipoide und Lipoidwirkungen bei 
Kindern, Jahrb. f. Kinderh. 112:283 (May) 1926. 
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cholesterol fractions may be slightly low and the neutral fat too high, 
so that the proportion of cholesterol to neutral fat is unusually low. 
The changes in the serum fats in human beings after the ingestion 
of fat are, even at the present time, the subject of controversy, and the 
reason for the variations is not known. Conclusions concerning the 
human metabolism of fat cannot be drawn from animal experimentation 
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Fig. 4.—Response of M. C., a control, to the ingestion of fat. 
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Fig. 5.—Response of W. T., a control, to the ingestion of fat. 


since various species respond differently. It is well established that the 
dog shows a marked rise in all serum lipids after the ingestion of olive 
oil or butter fat, whereas hyperlipemia is difficult to produce in the 
rabbit.** The results obtained with human beings fall somewhere between 
these two extremes. Tajima,** for example, found that 7 normal adults 


83. Bang, I.: Ueber Lipamie: II., Biochem. Ztschr. 91:104, 1918. 
84. Tajima, K.: Beitrag zur Kenntnis der alimentaren Hyperlipamie, Biochem. 
Ztschr. 276:343, 1935. 
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showed increases of neutral fats, cholesterol esters and phospholipids 
after the ingestion of only 0.2 cc. of olive oil per kilogram of body 
weight. It is to be noted, however, that the total serum lipids in his 
cases were low at the beginning of the experiment (365 to 417 mg. per 
hundred cubic centimeters). McClure and Huntsinger*® found 
increases in fatty acids and cholesterol after the ingestion of olive oil, 
and Schaaf and Obtulowicz ** found a 47 per cent rise in total fats and 
a 23 per cent rise in phospholipids after feeding 5 Gm. of cholesterol in 
100 Gm. of olive oil to adults. Wendt ** also found rises of from 2 to 
32 per cent in cholesterol and from 3 to 22 per cent in phospholipids after 
the ingestion of 100 Gm. of olive oil. 

On the other hand, Wilson and Hanner,*! in a review of the litera- 
ture, came to the conclusion that most of the writers were in essential 
agreement that there were only moderate rises in blood fats after fat 
meals and that this rise concerned the fatty acids, for the most part, 
with but small, inconstant increases in lipoid phosphorus and no change 
in blood cholesterol. Chaikoff, McGavack and Kaplan ** found rises of 
from 11 to 27 per cent in the fatty acids of 6 normal adults after the 
ingestion of 100 cc. of olive oil. The heights were reached in two to 
four hours. There was no change in cholesterol. Similar findings were 
reported by Rony and Levy * in the case of 8 normal persons after the 
ingestion of 1 pint of 20 per cent cream and by Blix ®° with the ingestion 


of 1 Gm. of fat per kilogram of body weight. Blotner *' studied the 
cholesterol and found rises of only 5 per cent after the ingestion of 20 
per cent cream, the maxima being reached in four to six hours. There 
was a greater increase in the obese patients and no changes in the under- 
nourished. Hiller and Linder and their co-workers ** found slight 


85. McClure, C. W., and Huntsinger, M. E.: Studies in Fat Metabolism: I. 
The Influence on Blood Lipids of Single Foodstuffs, J. Biol. Chem. 76:1 (Jan.) 1928. 

86. Schaaf, F., and Obtulowicz, M.: Lipidstoffwechsel und Psoriasis, Arch. f. 
Dermat. u. Syph. 173:200, 1935. 

87. Wendt, H.: Ueber das Verhalten der Phosphatide und des Cholesterins in 
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belastung mit und ohne vorherige Phosphatdarreichung, Biochem. Ztschr. 250:212 
(July) 1932. 

88. Chaikoff, I. L.; McGavack, T. H., and Kaplan, A.: Blood Lipids in the 
Postabsorptive State and After the Ingestion of Fat in Normal Human Subjects 
and in a Case of Disseminated Cutaneous Xanthomata, J. Clin. Investigation 13:1 
(Jan.) 1934. 

89. Rony, H. R., and Levy, A. J.: Studies in Fat Metabolism: I. Fat Toler- 
ance in Obesity ; a Preliminary Study, J. Lab. & Clin. Med. 15:221 (Dec.) 1929. 

90. Blix, G.: Studies on Diabetic Lipemia, Acta med. Scandinav. 64:142, 1926. 
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Int. Med. 55:121 (Jan.) 1935. 

92. Hiller, A.; Linder, G. C.; Lundsgaard, G., and Van Slyke, D. D.: Fat 
Metabolism in Nephritis, J. Exper. Med. 39:931 (June) 1924. 





H ARRIS-REISER—LIPODYSTROPHY 161 


increases in the serum fatty acids (average of 22 per cent), a 5 per cent 
increase in cholesterol and no change in phospholipids after the inges- 
tion of 1 Gm. of butter fat per kilogram of body weight, while Page, 
Pasternack and Burt ** found an average rise of 8 per cent in total lipids 
and small rises in cholesterol after feeding 100 cc. of olive oil to 8 normal 
adults. Bang ** showed that definite lipemia occurs in the dog but that 
man responds by only slight rises in blood fats to the ingestion of fats. 

Experiments with children show a similar divergence of results. 
Cowie and Hoag found increases in total fats (the amounts were 
not stated) in normal children after they were fed cream. Recht and 
Flesch ** were unable to find any change in cholesterol or phospholipids 
after feeding of 3 Gm. of cholesterol in 30 Gm. of olive oil to children. 
Wilson and Hanner *' fed large amounts of cream and cod liver oil (4 to 
5 Gm. per kilogram of body weight) to children and found marked 
increases in neutral fat (averaging 222 mg. per hundred cubic centi- 
meters ) but only small irregular changes in phospholipids and cholesterol. 
When smaller amounts of fat were fed, the increases in total lipids were 
small. Thus, with the ingestion of 2.8 Gm. of cod liver oil per kilogram 
the rise was only 8 per cent of the fasting level, and with 3.5 Gm. per 
kilogram the rise was only 6 per cent. Man and his co-workers *° also 
found that large amounts of fat (3.5 to 4 Gm. per kilogram of body 
weight) caused increases of 34 to 133 per cent in the serum fatty acids 
and increases of 5 to 28 per cent in the phospholipids of adults. The rise 
began two hours after ingestion of fat and was maximal in four to six 
hours. 

In summary, it appears that after the ingestion of fat by man there is 
a variable increase in serum fatty acids but only slight and insignificant 
change in the cholesterol, cholesterol esters or phospholipids. Some of 
the differences found may be due, in part, to the type of fat used, the 
amounts administered and the age and the condition of the patient. We 
have maintained our patients on a low fat diet for two days prior to the 
administration of the fat meal, since Bang ** has shown that there may 
be an increased tolerance to fats after a period of feeding a high fat 
diet, and Bloor ** has shown that a high fat meal may increase the serum 
fats for as. long as twenty-four hours. From the results of Wilson and 


93. Page, I. H.; Pasternack, L., and Burt, M. L.: Ueber den Transport von 
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Hanner,** an increase of total serum fats should be expected when the 
amount of fat administered is in the neighborhood of 4 to 5 Gm. per kilo- 
, gram of body weight ; with smaller amounts of fat the rises in serum lipids 
are proportionally smaller, so that a dose of 2 Gm. per kilogram should 
cause slight, if any, change in the normal. 

Investigations concerning the changes in respiratory metabolism 
after the ingestion of fat, though scanty, have been relatively consistent 
in the demonstration of a drop in the respiratory quotient. Falloise and 
Dubois ** found that the respiratory quotient drops sharply in two hours 
after a fat meal, and Benedict and Carpenter *® found an average drop 
of 0.07 within one to four hours (generally at the second hour) after 
the ingestion of varying amounts of 30 per cent cream. Hiller and his 
associates ®* found a decided drop in the respiratory quotient of 4 
normal persons after the administration of 1 Gm. of butter fat per kilo- 
gram to each one but no drop in that of 2. More intensive studies have 
been made by Wang, Strouse and Saunders.’ Eleven of 13 patients 
showed a drop in respiratory quotient within two to four hours after a 
meal of sweetened 40 per cent cream containing 55 to 129 Gm. of fat. 
One of the 2 remaining patients had an extremely low respiratory quotient 
at the beginning of the experiment and was already utilizing fat to the 
extent of 85 per cent of the total calories burned. The percentage of 
calories derived from fat rose from the average basal level of 55 per cent 
to an average maximum of 78 per cent. Hawley, Johnson and Murlin *™ 
found low quotients one and a half to four and a half hours after the 
ingestion of fat, and Bowen, Griffith and Sly *° found a drop which 
began at the second hour and lasted to the fifth hour after a meal of 
128 Gm. of fat and 2.7 Gm. of carbohydrate. Lecoq and Joly ** differed 
from the others in finding a more rapid drop in respiratory quotient 
(from 0.778 to 0.648 within one-half hour after the administration of 
20 Gm. of olive oil). 
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The only study *°* made on children shows a drop in respiratory 
quotient within one hour after a meal containing a proportion of fats 
to carbohydrates of four or three to one. These children had been on 
high fat diets for some time. 

In the studies herein reported, it is apparent that the 3 children 
reacted in different fashion to the administration of fat. One child 
(W. T.) showed no significant rises in free cholesterol, esterified choles- 
terol or phospholipids. The rise in total fats was small and was at its 
peak within four hours after the meal. The other control (M. C.) 
showed rather pronounced rises in total fats (maximal at the fourth 
hour) and in phospholipids (maximal at six and one-half hours). The 
boy with lipodystrophia, on the contrary, showed more definite rises in 
total fats, in phospholipids and also in esterified cholesterol, which reached 
maxima at later periods than with the controls. The cholesterol and total 
fat contents were at maxima six and one-half hours after the ingestion 
of fat, but the phospholipids were still rising after nine hours. These 
results varied indirectly according to the changes in respiratory metabo- 
lism. W. T., whose serum fats underwent the smallest change, showed 
the greatest drop in respiratory quotient and thus, apparently, the 
greatest increase in the oxidation of fat. M. C. showed a significant 
drop in respiratory quotient and an increase in the oxidation of fat, 
which reached its maximum in two hours and persisted for approxi- 
mately four hours. The patient with lipodystrophia, whose serum showed 
the greatest changes in lipids, reacted abnormally as judged by the 
changes in respiratory quotient. There was a transient rise in respiratory 
quotient at the second hour, with probable increase in sugar combustion 
and a decrease in the oxidation of fat. The respiratory quotient did not 
fall below the fasting level throughout the course of the experiment. 

These results indicate that there are extreme variations in the ability 
of these children to utilize fat, both by oxidation and by deposition. 
At one extreme is the child with lipodystrophia, who showed difficulty 
in handling fat in the greatest degree. Since absorption was normal 
as far as could be ascertained, the change in blood fats was probably 
due mainly to a difficulty in deposition and, to a lesser extent, to a 
difficulty in oxidation. These deviations from the normal may be etio- 
logically associated with lipodystrophy but may also be secondary to 
the deficiency in fat depots and to a diminution in the turnover of sub- 
cutaneous fat which Schoenheimer and Rittenherg*°> have shown to 
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be normally rapid. Against the latter explanation is the finding of 
associated abnormalities in dextrose and creatine metabolism. 

The results obtained with the fat meals suggest an analogy to the 
dextrose tolerance tests in which great rises in the blood sugar are 
associated with diminution in the ability to oxidize carbohydrate. We 
were interested in testing this analogy in order to ascertain whether the 
results in the case of lipodystrophy actually meant a lowering of fat 
tolerance and whether an unusual rise in blood fats after the administra- 
tion of fat was associated with a diminution in the ability to oxidize 
them. In this way some of the divergent results in the literature on 
alimentary lipemia might be explained. 

Since it is well known that the carbohydrate tolerance can be 
altered by dietary means, a similar alteration of fat tolerance was 
attempted in the following experiment. A normal person (J. S. H.) 
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Fig. 6.—Response of the respiratory metabolism of J. S. H., a control, to the 
ingestion of fat. The left half of the diagram shows the response after a period 
on a normal diet; the right half, after one month on a fat-poor diet. 


on a mixed diet was given a meal of 40 per cent cream containing 
2 Gm. of butter fat per kilogram of body weight. The respiratory 
metabolism was followed as in the previous cases. He was then 
given a low fat diet for one month. This diet consisted largely of 
vegetables, fruits, fully skimmed milk and a variety of pure carbo- 
hydrate foods. The caloric intake was sufficient to maintain weight, 
and the daily intake of fat was approximately 7 Gm. as calculated and 
8.9 Gm. by analysis. No subjective symptoms, other than slightly 
increased fatigability, were noted. At the end of the month the res- 
piratory metabolism after the ingestion of the same amount of cream was 
again determined. The results are shown in figure 6, in which the 
respiratory metabolism after the normal mixed diet is shown on the 
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left half of the diagram and the results after the fat-free diet are 
shown on the right half. The postabsorptive respiratory quotient 
(after ordinary mixed diet) was 0.800. This dropped to 0.745 two 
hours after the fat meal, to 0.736 in four hours and to the minimum 
of 0.710 in six and a half hours. The percentage of calories derived 
from fat rose from the basal level of 57 per cent to a maximum of 82 
per cent. The serums showed only slight lipemia at the end of four 
hours, and the total fat content rose 32 per cent above the basal level. 
The maximum total fat content of the serum was reached in four hours. 

After the month of fat-free diet, the postabsorptive respiratory 
quotient was somewhat higher, 0.830, as would be expected. When the 
fat meal was taken there was a rise in the respiratory quotient for four 
hours (to 0.834 and 0.853). The respiratory quotient then dropped 
sharply and was 0.762 at the end of six and a half hours. The per- 
centage of calories derived from fat was 45 per cent at the beginning of 
the experiment. This dropped for four hours and then rose to a maxi- 
mum of 70 per cent at the end of six and one-half hours. The serums 
drawn at the fourth hour and thereafter showed definite lipemia. The 
total fat content rose 45 per cent over the basal level and was still 
increasing twelve hours after the ingestion of fat. 

It was thus possible, by altering the diet, to show a diminution of 
fat tolerance, which was manifested by (1) a delay and a diminution in 
the extent of fat oxidation after a fat meal and (2) an abnormally great 
and prolonged rise in serum fats.‘°* Both conditions were shown by 
the patient with lipodystrophy, and it can be concluded that this patient 
shows a definite and general difficulty in the handling of fat.*°* It is 
interesting to note that in the control case there was no change in the 
amount of subcutaneous tissue during the course of the experiment, a 
fact which suggests that the changes in the child with lipodystrophy may 
not have been the result of the lipoatrophy as previously suggested. 

In addition to this disturbance in fat metabolism, the patient showed 
a definite and marked decrease in carbohydrate tolerance. The difficulty 
in handling carbohydrates may, according to Rony and Levy *® and 
assumptions from diabetic patients, be correlated in some fashion to the 
difficulties in fat metabolism. 


106. One of the few studies which include the determination of the respiratory 
metabolism and of the serum fat content after the administration of a fat meal is 
that of Hiller, Linder, Lundsgaard and Van Slyke.®? It is interesting to note that 
1 of the 2 patients who did not show any change in respiratory quotient was also 
exceptional in showing great rises in fatty acids (80 per cent above the basal level) 
and in cholesterol (9.5 per cent). The remainder of the patients showed only slight 
rises in cholesterol and an average rise of 22 per cent in fatty acids. 


107. A profound disturbance of fat metabolism in a patient with lipodystrophy 
was also found by Decourt, Guillemin and Demange.‘? 
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The daily excretion of creatine averaged 18 mg. per kilogram of body 
weight, and the excretion of creatinine averaged 25 mg. per kilogram. 
The corresponding figures for the normal child of the same age are 
approximately 3 and 18, respectively.‘°* Usually only small amounts of 
creatine are present in the urine of a normal person of the same age. It 
is to be emphasized that there were no muscular abnormalities or loss 
of strength in this case. The reason for the excessive creatinuria and 
creatininuria is not apparent, although the high coefficients may be in 
small part due to the smaller weight of the child in proportion to the 
muscle mass because of the loss of fat in the upper half of the body. 

Several attempts were made to improve the appearance of the patient. 
Because of the difficulty in handling fats, a regimen of frequent small, 
predominantly carbohydrate meals was prescribed but without benefit. 
For another period of time, the patient was given 10 Gm. of aminoacetic 
acid daily and 10 units of insulin before meals because of the abnormal 
creatinuria and the diminution in dextrose tolerance. This procedure 
was also without effect. 

SUMMARY 


The metabolism of a patient with progressive lipodystrophy has been 
studied and compared with that of 2 normal children. The patient with 
lipodystrophy showed normal absorption of fat, deficient oxidation of 
fat as compared with the controls, an abnormal increase in the serum 
fats after a fat meal, a lowered dextrose tolerance and an abnormal 
creatinuria. These results suggest the possibility of a general fault in the 
metabolism of this patient in addition to any local changes which may 
or may not be present in the tissues affected by the lipodystrophic process. 
It is further suggested that variations in lipemia following fat meals may 
be correlated with the oxidation of fat as well as the absorption and depo- 
sition of fat in the tissues. 


108. Harding, V. J., and Gaebler, O. H.: On the Constancy of the Creatine- 
Creatinine Excretion in Children on a High Protein Diet, J. Biol. Chem. 54:579 
(Nov.) 1922. 








News and Comment 


GENERAL NEWS 


Course Announced.—The Emma Pendleton Bradley Home, East Providence, 
R. I., for the care of children with neuropsychiatric disorders has announced a 
twelve week postgraduate course in practical nursing care to begin on the first of 
January, April, July and October. The enrolment is limited to 2 graduate nurses, 
and full maintenance is given. 


Fifth International Congress of Pediatrics.—In view of the continuance 
of the war in Europe, the Fifth International Congress of Pediatrics, which was 
to have been held in Boston, Sept. 3, 4 and 5, 1940, has been postponed indefinitely. 


Elizabeth McCormick Grant Awarded.—The Institute of Medicine of 
Chicago has announced that the Elizabeth McCormick Child Research Grant of 
$1,000 for 1939-1940 will be used for the encouragement of research. Awards 
have been made to Dr. Mila I. Pierce for a program of research on leukemia, to 
Dr. Heyworth N. Sanford for a study of the role of the qualitative platelet factors 
in the coagulation of the blood and to Dr. Clayton J. Lundy for a study of heart 
murmurs in children with rheumatic heart disease. 


American Board of Pediatrics.—The American Board of Pediatrics will 
hold an examination on May 18, 1940, in Kansas City, Mo. 
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Notices 


CUMULATED INDEX OF THE AMERICAN JOURNAL 
OF DISEASES OF CHILDREN 


Requests have been received for a twenty year index of the AMERICAN 
JouRNAL oF DISEASES OF CHILDREN. Before serious consideration is 
given to the production of a cumulated index, it is desirable to know 
whether the demand for it would be sufficient to warrant its sale at not 
to exceed $6 a copy; that is, whether one thousand copies could be 
sold. It will be appreciated if those who are interested in such an index 
will fill out and send the form which appears below to the Managing 
Editor at the publication office, 535 North Dearborn Street, Chicago. 


I SHOULD BE WILLING TO SUBSCRIBE TO A CUMU- 
LATED INDEX OF THE AMERICAN JOURNAL OF DISEASES 
OF CHILDREN AT $6.00. 








Correspondence 


CAUSES OF PREMATURE BIRTH 


To the Editor:—In the September issue of your journal there is an article 
about causes of prematurity (Anderson, N. A., and Lyon, R. A.: Causes of Pre- 
maturity: A Review of the Literature, Am. J. Dis. Cutip. 58:586 [Sept.] 1939). 
In 1928 I- wrote a thesis on premature children (Keizer, D. P. R.: De couveuse- 
behandeling van praemature kinderen in de Amsterdamsche vrouwenkliniek over 
de jaren 1921-1926, Amsterdam, P. H. Vermeulen, De Academische Boekwinkel, 
1928) in which I gave statistical data on 858 premature births. 


As the cause of prematurity I found: 


Condition No. of Cases Percentage 
Syphilis 33 3.88 
Trauma 5.76 
Acute infectious diseases 2.35 
Heart disease 4 0.47 
General weakness 1 1.29 
Tuberculosis 5 1.76 
Nephritis 4.35 
Albuminuria ; 8.58 
“Surménage” 1.40 
Pyelitis 0.47 
Diseases of the blood 0.11 
Epilepsy 0.11 
Cerebral tumor 0.11 

Complications of pregnancy: 

Placenta praevia 5.17 
Eclampsia 2.94 
Toxicosis 0.78 
Puncture of membranes 3.06 
Cesarean section 0.59 
Hydramnion 0.94 
Hemorrhage 8.34 
Abscess of abdominal wall 0.11 
Abdominal tumors 0.11 
Parametritis 0.11 

Multiple births 16.22 

Habitual miscarriage 0.35 

Unknown cause 30.43 

The mothers in 34.5 per cent of the 858 cases were primiparas ; in 25.4 per cent, 
secundiparas; in 20.8 per cent, tertiparas or quadriparas, and in 19.5 per cent, 


quintiparas or n-paras. In this series the birth weight for prematurity was fixed 
at under 2,500 Gm. (5 Dutch pounds). 


D. P. R. Keizer, M.D., Surabaya, Java, Netherland East Indies. 
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Obituaries 


HENRY DIETRICH, MLD. 
(1876-1939) 





Dr. Henry Dietrich, of Los Angeles, died Oct. 16, 1939, after 
repeated attacks of coronary thrombosis. 

Dr. Dietrich was born in Switzerland on April 15, 1876. He gradu- 
ated from Rush Medical College, Chicago, in 1899 and immediately 
thereafter served as intern at the Presbyterian Hospital there. After 





HENRY DIETRICH, M.D. 


completing his internship, he acted as contract physician and surgeon to 
mining camps in Idaho and Arizona. On the termination of this 
service he engaged in postgraduate work in Berlin, Vienna and Zurich, 
studying pediatrics. He commenced pediatric practice in Los Angeles 
in 1913 as one of the pioneer practitioners in this branch in Southern 


California. 
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A member of his local societies and of the American Pediatric 
Society, Dr. Dietrich was also one of the founders of the American 
Academy of Pediatrics, of which he was president in 1935-1936. He 
contributed papers of clinical interest. In his own community he had 
an elevating influence on the standards of ethical practice, and he 
inspired his colleagues by his ability as a teacher and as a practical 
clinician. He served as clinical professor of pediatrics at the University 
of Southern California and also as chief of staff of the Children’s 
Hospital, Los Angeles, a position he occupied at the time of his death. 

Dr. Dietrich traveled extensively and was devoted to life out of 
doors. For many years he spent his vacations in the High Sierras, and 
in his later years he traveled in Mexico and Central America. Just 
before he died he made an extended trip to the South Sea Islands, 
where he enjoyed the gifts and beauties of nature with an intensity 
given to only a few men. "ay ia 
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Abstracts from Current Literature 


Metabolism; Infant Feeding; Milk and Other Foods 


SYNDROMES SECONDARY TO ProLonceD Hypocrycemia. H. E. Himwicu, J. F. 
Fazekas, A. O. Bernstern, E. H. Campsect and S. J. Martin, Proc. Soc. 
Exper. Biol. & Med. 39:244 (Nov.) 1938. 


Marked, prolonged hypoglycemia in dogs and cats produced a subsequent varied 
and bizarre symptom complex despite administration of sugar. Blindness, loss of 
the ability to swallow, catatonia, spasticity, poikilothermia, brachycardia and sudden 
death were noted. Marked hypoglycemia depresses the metabolism of the brain, 
and if too long continued the depression may be irreversible. Various portions of 
the brain may be affected, as disclosed by histologic studies. 


HANSEN, Minneapolis. 


Succrnic Acip AND GLUCOSE IN Pituitary KEToNuRIA. A. W. TERRELL, Proc. 
Soc. Exper. Biol. & Med. 39:300 (Nov.) 1938. 


Male albino rats (180 te 200 Gm.) were made to fast for three days, and their 
urine was collected for a determination of the acetone. On the second and third 
day of fasting 0.5 cc. of an extract of the anterior lobe of the pituitary per hundred 
grams of rat and 2 cc. of physiologic soluticn of sodium chloride were given intra- 
peritoneally. Sodium succinate, 20 mg. per hundred grams of rat per day, was 
given orally four days before and during the fasting period. In another series 
of experiments dextrose was given. The succinate was capable of reducing the 
acetonuria following the administration of the extract of the anterior lobe of the 
pituitary. The effect was not as marked as that of dextrose. These results were 
comparable to the effect of succinic acid and dextrose on the ketonuria produced 
by diets high in fats. The succinic acid was not as efficient as the dextrose in its 
effect on the experimental ketonuria produced by high fat diets or by fasting and 
the administraticn of the extract of the anterior lobe of the pituitary. 


HANSEN, Minneapolis. 


PatuHotocic DistuRBANCES OF SALT Metazsotism. G. Fanconi, Monatschr. f. 
Kinderh, 73:1 (March) 1939. 


One may determine the status of a patient’s salt metabolism by an analysis of 
the chlorine content of the blood serum. This averages normally from 340 to 
370 mg. per hundred cubic centimeters. A more complicated procedure is to deter- 
mine the sodium chloride content. Another method is to test the patient’s toler- 
ance by offering in addition to the usual diet 0.2 Gm. of salt per kilogram of 
body weight in one dose. The normal person will excrete this extra quantity 
within twenty-four hours and at the same time will maintain the serum chloride 
within normal limits. 

Fanconi discusses the various disturbances of the sodium chloride metabolism. 
He classified them as follows: 


I. Primary Disturbances Due to: 
1. Disturbance of the central nervous system, such as diabetes insipidus 


2. Disturbance of the function of the adrenal cortex, presumably a lowering 
of the renal threshold for sodium chloride 
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3. Increase in permeability of the kidney filter or diminution of permea- 
bility, as in nephrosis 
4. Infection of the filter membrane 


II. Secondary Disturbances Due to: 
1. Extrarenal loss of sodium chloride through vomiting, diarrhea, hunger 
or perspiration 
2. Flooding the organisms with fluids which deplete the body of salt (e. g., 
intravenous injection of dextrose solution) 
3. Hyperchloremia in conditions, such as celiac disease, which lead to 
demineralization 
4. Hypochloremia without loss of salt following suppression of the chloride 
ion by organic acids such as phosphoric acid (diabetic coma) 
The author offers case reports illustrating all the aforementioned disturbances 
of abnormal salt metabolism. Gersttey, Chicago. 


Periopic OccURRENCE OF METHYL GLyOxAL-LIKE SUBSTANCE IN HUMAN MILK 
AND PeErIopIC WEAKENING OF ARAKAWA’S REACTION: INFLUENCE OF MEN- 
STRUATION UPON HuMAN Mik. S. Sato and S. Isono, Tohoku J. Exper. 
Med. 35:323 (March 15) 1939. 

It has been established in the laboratory of Sato and Isono that a negative 
Arakawa reaction in human breast milk indicates vitamin B: deficiency or some 
insufficiency of the liver. During the course of studies on the effect of adminis- 
tering large amounts of vitamin C they encountered a periodic weakening of 
Arakawa’s reaction in cycles of about one month. This was found to be due to 
a sudden increase of a methyl glyoxal-like substance in the milk. The increase 
in this substance is thought to be due to an abnormality in the carbohydrate 
metabolism cccurring at the time of menstruation, occult or manifest. 


LesLig£, Evanston, II. 


Hygiene; Growth and Nutrition; Public Health 


HEALTH IN THE ADOLESCENT Periop. A. Hymanson, Arch. Pediat. 55:727 (Dec.) 
1938. 


Hymanson includes in his discussion the recognition and the treatment of 
adolescent goiter, albuminuria, headache, migraine and menstrual disturbances and 
the proper approach to sex problems in adolescent children. 

Instruction on sex topics should be given to children by the parents—the 
father to the son and the mother to the daughter—as follows: on the physiology 
of reproduction, at the seventh or eighth year; on the occurrence of menstruation, 
at the eleventh or twelfth year; on emission, between the thirteenth and the four- 
teenth year, and on the dangers of venereal diseases to both sexes, at the eleventh 
or twelfth year. Teachers should be trained to teach sex knowledge to individual 
pupils whose parents are uneducated. Orr, Buffalo. 


ANTHROPOMETRIC STUDIES ON CHILDREN FROM Patermo. G. Ricoto, Med. inf. 
10:33 (Feb.) 1939. 


Anthropometric measurements were made on children from Palermo at birth 
and at the ages of 3 months, 6 months, 9 months, 1 year, 2 years and so on up 
to 13 years. One hundred boys and 100 girls were measured in each age group. 
In general the boys were larger than the girls, and the children from Palermo 
were smaller than those from Padua, Pavia and Liguria. Hiccrns, Boston. 
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Newborn 


ANEMIA OF THE NEwsorn. A. Tow, Arch. Pediat. 55:745 (Dec.) 1938. 
The subject is reviewed, and the following classification is submitted : 


I. Anemia 
1. (a) Regenerative patients get well without treatment 
(b) Patients need treatment 
2. Aregenerative type (due possibly to a toxin from the spleen) 


II. Icterus gravis 
III. Edema (congenital fetal hydrops) 
WIittaAM J. Orr, Buffalo, N. Y. 


INFECTIOUS DIARRHEA OF THE NewsornN. J. Fetsen, Arch. Pediat. 56:133 
(March) 1939. 


In the treatment of infectious diarrhea of the newborn, the following procedures 
are life saving in many instances: 

1. Eliminate the bacteria and their toxins as quickly as possible. 

2. Combat toxemia, dehydration and acidosis. 

3. Neutralize specific toxins by suitable serums. 

Liberal use of castor oil at the onset of the diarrhea is advised. Efforts directed 
at stopping the frequent bowel movements should be avoided except in extreme 
urgency. 

*Specific serum may be used for prophylactic as well as for therapeutic purposes. 
Orr, Buffalo. 


PossisLE EFFEctSs OF VITAMIN K ON PROTHROMBIN AND CLOTTING TIME IN 
NeEwLy Born INFANTS. W. W. WApDELL Jr., DuPont Guerry, W. E. Bray 
and O. R. Ketiey, Proc. Soc. Exper. Biol. & Med. 40:432 (March) 1939. 


The death of 3 infants from hemorrhagic disease of the newly born prompted 
an investigation of the prothrombin levels in newly born infants. The infants at 
3 and 4 days of age were found to have a marked increase in prothrombin time 
as well as in coagulation time. Administration of vitamin K (2 cc. of a concen- 
trate rich in this vitamin) caused a rapid drop in the prothrombin time and also 
in the coagulation time. In 1 infant the oozing from a puncture wound stopped 
promptly after the administration of the vitamin K concentrate. 


HANSEN, Minneapolis. 


Some Common Disorpers oF THE New-Born Inrant. K. H. TALLERMAN, 
Practitioner 142:507 (April) 1939. 
Tallerman discusses the common disorders of the newborn infant, including 
initial loss of weight, transient fever, swelling of the breasts, vaginal hemorrhage, 
icterus neonatorum, cephalhematoma, paralysis, impetigo and umbilical hernia. 


GeEtston, San Francisco. 


CRANIAL Fractures oF Osstetric Oricin. L. Diconnet, Arch. de méd. d. enf. 
42:212 (April) 1939. 

Cranial trauma of the newborn, while uncommon compared with length of the 
period in which measures of force were employed in obstetrics as routine, is still 
among the complications of parturition to be considered. The author divides 
such lesions into three varieties: (1) the celluloid ball type of depression, (2) a 
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depressed fracture without external wound and (3) a depressed fracture with 
laceration of the integuments. 
He outlines the treatment and reports his observations in 3 cases. 


AMEsSE, Denver. 


PROPHYLAXIS AND TREATMENT OF PURULENT CONJUNCTIVITIS OF THE NEWBORN. 
F, Terrien, Méd. inf. 10:1 (Jan.) 1939. 


Terrien concludes that it is not wise to replace the classic procedures—irri- 
gations with potassium permanganate and instillations of silver nitrate—in the 
treatment of purulent conjunctivitis of the newborn. In refractory cases sulfanil- 
amide in small doses may be used as an adjunct to the aforementioned medica- 
ments; large doses are inadvisable, as the effects of sulfanilamide on the tissues 
of the newborn are not well understood. Hiccrns, Boston. 


Acute Contagious Diseases 


GENERALIZED TORULA INFECTION: A CASE REPORT AND REVIEW, WITH OBSERVA- 
TIONS ON PATHOGENESIS. W. P. Loncmire Jr. and T. C. Goopwin, Bull. Johns 


Hopkins Hosp. 64:22 (Jan.) 1939. 


In generalized torula infection the central nervous system is most likely to be 
involved; the lungs, occasionally. Other organs seldom are affected to such an 
extent as to produce clinical symptoms. Longmire and Goodwin report a case of 
generalized torula infection in which there was involvement of the brain, meninges, 
lungs, liver, spleen, kidneys, pancreas, thyroid and aorta. 

In general, it may be stated that the smaller torula cells, with wide capsules, 
predominate in favorable environments in the test tube, in experimental animals 
and in human patients, while the larger forms, with narrow capsules, are seen 
more frequently in unfavorable environments. 

The wide variations in resistance to this infection from organ to organ in the 
same person and even within the same organ make the classification of torula 
infections based on the pathologic character of the lesion and the morphologic 
character of the invading torulas of doubtful value. 

The character of the lesions caused by Torula is probably the result of the 
interrelation of such factors as the virulence of the strain of torulas, the resistance 
of the host and the hypersensitivity of the host, which react in the manner described 
for the development of tuberculous lesions. feo tar AuTHoRS’ SUMMARY. 


An ATTEMPT AT LABORATORY CONTROL OF SCARLET FEVER BY HEMOLYTIC STREP- 
tococcus Cuttures. M. H. Serrert, Illinois M. J. 75:174 (Feb.) 1939. 


During the six years from 1932 to 1938 Seifert attempted to evaluate laboratory 
help in the control of patients with scarlet fever and carriers by requiring two 
successive negative cultures for the discharge of a patient or a contact. His 
observations are tabulated in this report. The average period of persistence of 
positive cultures in 197 cases of scarlet fever was thirty-two and one-half days. 
The percentage of cases in which the cultures were permanently positive was 
3. In Seifert’s opinion the cases in which cultures were positive for more 
than forty days were few enough (17.7 per cent) not to make laboratory control 
impracticable. Of 450 school contacts 18 per cent had streptococci in cultures of 
material from the throat. There has been no reduction of the incidence of scarlet 
fever in the author’s community below that of adjacent communities. 


Barsour, Peoria, IIl. 


Mumps CompticaTeD BY ACUTE MENINGOENCEPHALITIS. H. R. FisHpack and 
G. B. Fautey, Illinois M. J. 75:273 (March) 1939. 


This is a report of a case of mumps in which meningoencephalitis was suspected 
as a complication. Barsour, Peoria, Ill. 
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SPECIFICITY OF THE AGGLUTININ REACTION FOR SHIGELLA DYSENTERIAE: II, 
AGGLUTININ ABSORPTION RELATIONSHIPS BETWEEN SHIGELLA DYSENTERIAE 
AND EscHERICHIA Cott. T. T. Mackie and M. Scuweicer, J. Bact. 37:27 
(Jan.) 1939. 


In a previous communication the authors reported observations on agglutinin 
for Shigella dysenteriae in a group of patients presenting the intestinal pathologic 
picture of chronic bacillary dysentery and bacteriologic or serologic evidence of 
infection by these organisms. The fluctuation of the titer curves in individual 
cases, the common finding of higher titers in the cases in which cultures were 
negative than in the cases in which cultures were positive and the infrequency and 
low titer of normal agglutinins in the control groups suggest that agglutinins for 
Shigella dysenteriae may develop in response to nonspecific heterologous infection. 
Studies were undertaken, and the following conclusions were drawn: A close 
agglutinogenic relationship exists between certain strains of Escherichia coli and 
Shigella dysenteriae Sonne and Flexner. The relationship between the strains of 
E. coli and Shigella dysenteriae Sonne is closer than that between E. coli and 
Shigella dysenteriae Flexner. This relationship is such as to produce high titered 
heterologous agglutinins in the experimental animal. These observations demon- 
strate that agglutination unsupported by confirmatory bacteriologic evidence does 
not constitute proof of infection by Shigella dysenteriae Sonne and Flexner. The 
diagnosis of bacillary dysentery can be substantiated only by recovery of the 
organism. The latter statement is certainly most significant. 


STOESSER, Minneapolis. 


PATHOLOGY OF HUMAN BRUCELLOSIS: REPORT OF Four CASES WITH ONE AUTOPSY. 
P. B. Parsons and M. A. Poston, South. M. J. 32:7 (Jan.) 1939. 


As a general rule, Brucella, according to these authors, gives rise to a non- 
specific lesion. Four cases are reported in which the agglutination tests for 


Brucella, the “brucellergin” tests and the phagocytic indexes all were negative. 
Brucella was cultured from lymph nodes in these cases. 

The histologic observations were identical with those in Hodgkin’s disease and 
can be summed up as follows: (1) complete destruction of the original architecture 
of the lymph node; (2) pronounced eosinophilia; (3) focal scarring; (4) presence 
of large pale mononuclear cells; (5) production of giant cells of the Dorothy Reed 
type. 

_A simple biopsy of a lymph node is not a sufficient basis for the diagnosis of 
Hodgkin’s disease. Careful cultural studies must be made as well, for histologically 
the lesions produced by Brucella under certain altered immunologic conditions 
(negative agglutination tests, negative “brucellergin” tests and negative or low 
phagocytic indexes, in the presence of positive cultures of lymph nodes) are indis- 
tinguishable from those ascribed to Hodgkin’s disease. 

F. W. Scuiutz, Chicago. 


PREVENTION AND MopIFICATION OF Meastes. F. J. Hotroyp, West Virginia M. J. 
35:121 (March) 1939. 


The morbidity of measles remains unchanged. The dangers of measles are in 
its complications. Measles is most serious between the ages of 2 and 4 years. Isola- 
tion has been proved ineffectual. Diagnosis is discussed. ‘The etiologic factor of 
measles has not been identified. Immune serum immunizes. Whole blood is not 
practical for immunization, because of the amount required. Immune globulin 
is favorably mentioned and the dosage discussed. If given within five days after 
exposure, it will prevent measles. If given from the sixth to the ninth day, it 
will modify measles. If given later, it will prove unsatisfactory. Reactions are 
slight. Oral administration of placental extract is much less successful than intra- 
muscular administration. It is doubtful if the administration of immune globulin 
after the development of measles is justified by the results. 


SuawkKey, Charleston, W. Va. 












ABSTRACTS FROM CURRENT LITERATURE 177 


New Type or “JACKET” RESPIRATOR FOR THE TREATMENT OF POLIOMYELITIS. 
A. F. Burstatt, Brit. M. J. 2:611 (Sept. 17) 1938. 


This respirator is described, and the “merits and demerits” of the apparatus 
are pointed out. Royster, University, Va. 









D1acnosis oF WuHoopinc-CoucH. A. B. Donatp, Brit. M. J. 2:613 (Sept. 17) 


1938. 


Donald describes in more or iess detail the various methods of diagnosing 
whooping cough and detecting carriers. He sums up his investigations as follows: 
The specific tests include (a) the cough plate method, which he says is the only 
means of certain diagnosis in the earliest stages; (b) the complement fixation test, 
which is cf little value except as a means of corroborating the diagnosis and Ue 
occasionally as an indication of immunity; (c) the intradermal test, a description Hie 
of which may be found in his article (page 617). As nonspecific tests, he determines fs 
(d) the total and differential leukocyte counts, which are valuable, he says, from i 
the second week onward, almost all patients at this stage showing a marked f 
leukocytosis and both absolute and relative lymphocytosis, and (e) the erythrocyte 
sedimentaticn rate, which is normal or slightly retarded in the early stages of the 
illness in almost all cases in which the disease is uncomplicated, and slightly 
accelerated in the later stages. Royster, University, Va. 





















OBSERVATIONS ON THE POTENCY AND STABILITY OF DicK Test Toxins. H. M. 
Leete, J. McGarrity, F. L. Ker and J. Rem, Brit. M. J. 2:700 (Oct. 1) 1938. 


An appraisal of the several methods of applying the Dick test is summarized as 
follows: 

“In comparing two different samples cf Dick toxin, tests on small groups 
of persons may be misleading. We would emphasize the need for making a con- 
siderable number of tests if an accurate result is required. 

“Boric acid borate buffer solution is a preferable diluent to 0.4 per cent phenol 
saline, since it ensures greater stability. 

“The Dick toxin A, used normally in our clinical work, is of satisfactory B 
potency and stability. Negative reactions with this toxin indicate a high degree Me 
of protection, although we have observed a few cases of scarlet fever in Dick- pi 


° ” 
negative nurses. Royster, University, Va. 
















A Nore on DIPHTHERIA IMMUNIZATION IN Lonpon. M. Sorssy, Brit. M. J. 2: 
701 (Oct. 1) 1938. 
This is a statistical study of immunization against diphtheria in London, which 
does not lend itself to abstracting. Royster, University, Va. 







VitAMIN C IN THE TREATMENT OF WuHooptnc-CoucH. D. Garrpner, Brit. M. J. 
2:742 (Oct. 8) 1938. 

Gairdner reviews the experiments with this form of treatment and gives a brief 
résumé of his own experience. He concludes that the administration of vitamin C 
in whooping cough has no effect on the course of the disease. 

Royster, University, Va. 














SEROLOGICAL Types or Hemotytic Srreptococct CAUSING SCARLET FEVER IN J 
Sypney. H. K. Warp, F. H. Witson and N. J. Symrncron, M. J. Australia g 
1:96 (Jan. 21) 1939. 

Serologic typing was done on organisms recovered from patients with scarlet 
fever during an epidemic in 1936 and again in 1938. In the study in 1936 type 

XVII predominated. with type I being second, type IV third and type VI fourth, 
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these four types accounting for 75 per cent of the cases under review. In many 
of the cases second cultures were made twenty-four days after admission, and in 
over 50 per cent of these cases another type was recovered on the second examina- 
tion, indicating that cross infection is common. The results of the survey in 1938 
showed that type XI predominated but to nowhere near the extent that type XVII 
had formerly predominated. There were many cases in which type XVII was iso- 
lated, but no explanation was offered as to the failure of infection with this type to 
assume its former epidemic proportions unless one assumes that a fairly high 
degree of immunity had developed from the previous epidemic. Capsulated strains 
were found more likely to give rise to familial infections. 


TENNEY, Madison, Wis. 


LARYNGEAL DipHTHERIA, P, Bayer, South African M. J. 13:47 (Jan. 28) 1939. 


Bayer reports on a study of 1,291 patients with diphtheria admitted to the Fever 
Hospital, Johannesburg, South Africa, during the period from 1930 to 1937. Of these 
242 had laryngeal diphtheria and 124 required tracheotomy. The incidence of diph- 
theria in Johannesburg is less than 100 cases per hundred thousand of population 
whereas that in Great Britain is 140 to 160 per hundred thousand. In children under 
6 months of age diphtheria is almost unknown and very uncommon in those under 1 
year of age. Its frequency then increases very rapidly, reaching a maximum in 
children between the ages of 1 and 2 years. Thereafter it declines slowly and in 
children beyond the age of 8 becomes distinctly rare. The majority of patients have 
a temperature of 101 to 102 F.; higher temperatures are very uncommon. In at 
least 25 per cent of cases of faucial diphtheria a positive diagnosis can be made 
immediately from direct examination of a smear. In about 85 per cent of cases of 
faucial diphtheria swab material will be found positive after twenty-four hours’ 
culture and in 95 per cent it will be found positive after forty-eight hours. In 
regard to laryngeal diphtheria, however, after tracheotcmy only 60 per cent of the 
patients yielded positive cultures from swab material taken from membrane found 
at operation or from the trachea itself. Of nontracheotomized patients, only 50 per 
cent gave positive cultures from swab material. Faucial diphtheria occurs in over 
half the patients with laryngeal diphtheria and is an additional help in diagnosis. 
The results of tracheotomy in Johannesburg, with a mortality of 33 per cent, 
are very good when compared with those from tracheotomy elsewhere, but not as 
good as those from intubation. Whether tracheotomy or intubation is done, the 
mortality rate is exceptionally high in children under 1 year and in children from 
1 to 2 years of age. Although in very young children intubation gives better 
results, in older children tracheotomy gives slightly superior results. In the patient 
with acute streptococcic laryngitis tracheotomy usually does not bring that intense 
relief from dyspnea that it gives in a patient with diphtheria. The prognosis in 
diphtheria must be very guarded. In 41 fatal cases 21 deaths were due to spread 
of the diphtheritic process into the trachea and lungs, 13 deaths to cardiac failure 
from shock and toxemia and 5 deaths to bronchopneumonia. The complication of 
bronchopneumonia is by no means always fatal; of 13 patients only 5 died. The 
first essential in treatment is to regard laryngeal obstruction in a child as diph- 
theritic until it is proved otherwise. With faucial involvement a large dose of 
antitoxin, as much as 50,000 units, should be given. Experience is the best judge 
in deciding whether to perform a tracheotomy and when. Tracheotomy performed 
after intubation carries a frightful mortality. The author prefers low tracheotomy. 


Gonce, Madison, Wis. 


REGARDING PotiomyeE.itis. A. NeweceK, Med. Klin. 34:669 (May 20) 1938. 


Newecek thinks paralysis is caused by increased intrameningeal pressure. 
Posture favors initial involvement of the legs and subsequent ascending paralysis. 
He reports good results with therapeutic lumbar puncture in combination with 


vitamin B therapy. S1eMSEN, Chicago. 
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INFLUENCE OF ULTRASOUND WAVES ON VACCINE Virus. M. KASAHARA and 
others, Monatschr. f. Kinderh. 76:179 (Nov.) 1938. 
Ultrasound waves inactivate smallpox virus but do not affect it when it is 
diluted in a colloidal fluid. Gerstiey, Chicago. 


RusBeoia Is A Virus Disease. Y. Hiro and S. Tasaxa, Monatschr. f. Kinderh. 
76:328 (Nov.) 1938. 


From 4 children suffering with German measles pharyngeal mucus was taken 
and diluted with salt solution. The emulsion was put through two types of bac- 
terial filters. The filtrate was injected into 16 children, and in 6 the disease 
developed. The writers offer this result as evidence that the etiologic factor is 


a virus. GERSTLEY, Chicago, 


PERMANENT Heart Brock Arter DiputuHertA. P. Kiss, Orvosi hetil. 82:151 
(Feb. 12) 1938. 


A 14 year old boy had slowly increasing heart trouble. Neither the clinical 
nor the roentgen examination showed any pathologic alteration, but the electrocar- 
diographic examination showed definite insufficiency of activity of the His bundle. 
The boy had had diphtheria ten years before. Kiss calls attention to the fact that 
in cases of diphtheria many pathologic alterations may be overlooked unless an 
electrocardiographic examination is made. Gérrcne, Budapest, Hungary. 


ROLE OF THE “VACCINOLAE” (SECONDARY VESICLES OCCURRING AT VACCINATION). 
D. Gytre, Orvosi hetil. 82:363 (April) 16) 1938. 
Gyiire examined the role of the secondary vesicles occurring around the head 
vesicle at vaccination and found that they appear in mild as well as in severe reac- 
tions. Therefore they cannot be regarded as anomalies. 


GO6rtrcHe, Budapest, Hungary. 


Rote or Tonsits AND ApENoIDS IN ScARLET Fever. G. Fasiny1, Orvosi hetil. 
82:437 (May 7) 1938. 

Fabinyi examined 2,266 children with scarlet fever as to their tonsils and ade- 
noids. Two hundred and nine of these patients had had tonsillectomy before 
their illness. In these 209 patients the incidence of complications involving the 
lymph glands and of otitis media was less, the course of otitis media was milder, 
and mastoiditis developed less frequently. It is important that the adenoids should 
be removed as well as the tonsils. Other complications (e. g., nephritis) were also 
rarer in patients without tonsils. Goérrcue, Budapest, Hungary. 


DipHTHERIA IN INFANCY. P. L. Fan, Chinese M. J. 54:173 (Aug.) 1938. 


Fan was prompted to report this case because of the rarity of diphtheria in an 
infant of 1 month. The disease began clinically with a profuse nasal mucoserous 
discharge, reddening of the throat and appearance of a few spots on the tonsil. 
The following day a yellowish membrane was present on the postpharyngeal wall 
and up to the uvula. A culture of material from the nose and throat was positive 
in twelve hours and the virulence test likewise. One dose of 10,000 units of diph- 
theria antitoxin was given intramuscularly. A clinical cure was present by the 
fourth day and a negative culture in about ten days. Nerr, Kansas City, Mo. 


DreaTHERIA Gravis BAcTEREMIA. H. C. Linc, L. Greene and S. E. Pat, 
Chinese M. J. 54:177 (Aug.) 1938. 
Because of the skepticism about blood stream invasion by the Klebs-Léffler 
bacillus, Ling, Greene and Pai report 2 fatal cases in which the blood cultures 
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were positive—in the one case, that of a 12 year old child, during life, and in the 
other, that of a 2 year old child, seven hours after death. In both instances the 
strains were of the gravis type. Only 1 other case proved to have been an 
instance of bacteremia occurring during life has been reported in China. 

Wang and Tung noted that the number of colonies found at postmortem 
examination is reduced as compared with cultures taken during life. 


Nerr, Kansas City, Mo. 


Turee Types oF DipHtTHERIA Toxin. G. Isuiyama, J. Orient. Med. 28:1027 
(May) 1938. 


Using Pope’s semisynthetic medium, Ishiyama produced three types of diphtheria 
toxin, varying only in virulence, which weré all neutralized by the same standard 
antitoxin. These types of toxin were obtained from three different strains of diph- 
theria bacilli: Bacillus diphtheriae gravis, Bacillus diphtheriae mitis and the inter- 


mediate type. Kato, Chicago. 


HeEMoLyTic STREPTOCOCCI IN THE BLcop oF SCARLET FeEveR PATIENTS. M. 
Enyjoj1, Acta pediat. japon. 44:737 (May) 1938. 


In only 8 (9.8 per cent) of 82 cases of scarlet fever was Enjoji able to demon- 
strate the presence of hemolytic streptococci in the blood stream. All the patients 
with positive blood cultures showed early and severe symptoms of sepsis, and in 5 
of these diphtheria was a complication. In cases of the mild, intermediate or ful- 
minating types of scarlet fever the blood cultures were negative. Streptococcus 
haemolyticus invaded the blood stream between the second and the twenty-sixth day 
of the disease, the invasion reaching a peak on the eighth day, on the average, when 
necrotic angina appeared in the throat. Thus it seems clear that sepsis is a 
secondary phenomenon. Kato, Chicago. 


CLINICAL STUDIES ON VARICELLAR CONJUNCTIVITIS. M. TAKEzAWA, T. MAKI 
and Y. Hiraisu1, Acta pediat. japon. 44:754 (May) 1938. 


The authors’ observations on 19 cases of chickenpox with conjunctival involve- 
ment may be summarized as follows: 1. Conjunctival involvement in varicellar 
lesions occurs most frequently during the spring and early summer (March 
to July). 2. No predominance of morbidity in either sex was noted; 
nothing peculiar was observed in either sex as to symptoms, and the tempera- 
ture rose above 39 C. (102.2 F.). 3. Conjunctivitis appeared either simul- 
taneous with, or a day later than, the efflorescence of eruptions; 11 of the 19 
children showed enanthems as well. 4. Ulceration of the conjunctiva occurred 
in all cases—bvilateral in 6 cases, on the right in 8 and on the left in 8. In most cases 
the lesion extended to the palpebral conjunctiva; in relatively few, to the ocular 
conjunctiva. In 2 cases the cornea was also invaded. 5. The differentiation from 
phlyctenular conjunctivitis can be made on the basis of other clinical manifesta- 
tions. 6. The ulcers were of poppyseed to millet seed size. After one or two 
weeks’ treatment with ethylmorphine hydrochloride and zinc solution the lesions 


usually healed. Kato, Chicago. 


SCARLET FEVER WITH INVASION OF BLoop By StTREPTococcUS VIRIDANS, Com- 
PLICATED WITH ARTHRITIS AND ENnpocarpitis. S. Tamura, Acta pediat. 
japon. 44:840 (June) 1938. 


Four weeks after an attack of typical scarlet fever a 6 year old girl showed 
swelling and pain in the hands, hips, knees and toe joints, accompanied by a 
rise in temperature. At this time Streptococcus viridans was cultured from 
the blood; no splenomegaly, bleeding from the mucous membranes or hemorrhagic 
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nephritis was present. After three relapses, the child recovered, the only residual 
symptoms of illness being slight limitation of joint motion and an apical murmur. 


Kato, Chicago. 


ScARLET FEvER FROM Burn. Y. Hiro and K. Mort, Acta pediat. japon. 44:892 
(June) 1938. 


Two cases of scarlet fever with rash starting from the site of burns are 
presented. The characteristic features of this type are: (1) a shorter incubation 
period as compared with that in the typical case, (2) a scarlatinal rash arising 
from the area surrounding the burn and gradually extending to the remainder of 
the body and (3) only a slight degree of throat involvement. These features 
may be explained on the basis of either a difference in the portal of entry of 
the scarlet fever organisms or an alteration in the condition of the body due 
to the absorption of toxins from the necrotic tissue of the burned areas. 


Kato, Chicago. 


ERYTHEMA INFECTIOSUM IN THE Sustropics. J. Cxo, Acta pediat. japon. 44: 
902 (June) 1938. 


Cho reports an epidemic of erythema infectiosum occurring in an institution 
in Taihoku, Formosa. The epidemic reached its peak in late autumn. The 
patients were from 2 to 11 years of age except a 10 month old infant. There 
were almost no prodromal symptoms, the first manifestation being the erythematous 
rash appearing on the face, with subjective symptoms of heat and pruritus over 
the involved area. No fever was present. Indican was noted in the urine in 66 
per cent of the cases. The tuberculin reaction tended to become weak during 
the illness. Children with evidence of vagotonia were more susceptible than 
normal children. Toxic granulation of leukocytes was prominent, but Ddhle’s 


inclusion bodies were not seen. Kato, Chicago 
, ’ 


TREATMENT OF ERYSIPELAS WITH SULFANILAMIDE. A. VISSER, Maandschr. v. 
kindergeneesk. 8:25 (Oct.) 1938. 


A comparison of 200 patients with erysipelas (of whom 31 were children 
younger than 10 years) who were treated with sulfanilamide with a group of 
200 patients (among whom 25 were children) who during their earlier years 
had not been treated with this drug showed that sulfanilamide was able to 
shorten the period of fever as well as to prevent further extension of the redness. 


VAN CreEvELD, Amsterdam, Netherlands. 


ENCEPHALITIS PostvAccINALIs. H. W. Jutrus, Nederl. tijdschr. v. geneesk. 82: 
4071 (Aug. 20) 1938. 


In children in the first year of life postvaccinatory encephalitis is nothing but 
a form of encephalitis which must often be diagnosed among young children 
coinciding with the act of vaccination. This view does not hold for postvacci- 
natory encephalitis in older children. These opinions are based on statistical evi- 


dence and considerations. _ vAN CRevELD, Amsterdam, Netherlands. 


MEASLES AND TuBERcULOsIS. D. Herperscuée, Nederl. tijdschr. v. geneesk, 82: 
4412 (Sept: 10) 1938. 


Infection with measles should be prevented ‘whenever possible; one never knows 
whether the child exposed to measles is not fighting against tuberculosis. If a 
suspicion exists that an exposed child is infected by tubercle bacilli (i. e., if the 
Pirquet test is positive), special measures must be taken. When no convalescent 
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serum is available, one may use an intramuscular injection of 40 cc. of blood 
taken from the parents (20 cc. on each side). 
VAN CREVELD, Amsterdam, Netherlands. 


INFLUENCE OF A TRIP BY AIRPLANE ON Pertussis. J. JoncBLoep, Nederl. tijdschr. 
v. geneesk. 82:5566 (Nov. 19) 1938. 


The application of a trip by airplane as a therapeutic measure in cases of 
whooping cough has found acceptance in Netherlands. Though what is known 
of the physiologic influences of high altitudes gives little support to the expecta- 
tion of a lasting cure, continuation of these experiments is permissible and even 
desirable, provided the drawbacks of this method of cure are kept in mind. The 
contraindications are considered. It is necessary to collect and study the results 
obtained. Experiments in low pressure caissons can also be of some use. 


vAN CreEvELD, Amsterdam, Netherlands. 


Acute Infectious Diseases 


THE PROBLEMS OF RHEUMATISM AND ARTHRITIS: REVIEW OF AMERICAN AND 
ENGLISH LITERATURE FOR 1937 (FirtH RHEUMATIC REVIEW, Part I). P. S. 
Hencu, W. Baver, M. H. Dawson, F. Hatt, W. P. Horproox and J. A. 
Key, Ann. Int. Med. 12:1005 (Jan.) 1939. 


Part 1 of this review covers 99 pages. It treats of the general incidence of 
rheumatic diseases; definitions of “rheumatism”; classification of diseases of joints 
and related structures; diseases of joints related to trauma; gonorrheal arthritis 
and gonorrheal “rheumatism”; sulfanilamide; its development and its use in 
gonorrhea; tuberculous arthritis; pneumococcic arthritis; syphilis of joints; 
brucellosis; typhoidal arthritis; suppurative arthritis; articular disease due to 


hemolytic streptococci; arthritis of scarlet fever; rheumatic fever; Sydenham’s 
chorea; chronic arthritis and atrophic arthritis. 

Throughout the review of each subject the editorial committee has freely added 
comments of explanation, criticism and approval of the ideas and opinions 
expressed in the articles reviewed. READING, Galveston, Texas. 


Tue ProBLEMS OF RHEUMATISM AND ARTHRITIS: REVIEW OF AMERICAN AND 
Encuisnh LiterATuRE For 1937 (Firrh Rueumatic Review, Part II). P. 
S. Hencu, W. Bauer, M. H. Dawson, Francis Hatt, W. P. HoLsroox and 
J. A. Key, Ann. Int. Med. 12:1295 (Feb.) 1939. 


The report covers 79 pages. It deals with hypertrophic arthritis; backache 
and sciatica; atrophic spondylitis; hypertrophic spondylitis; gout and gouty 
arthritis; psoriasis and psoriatic arthritis; hemophilia and hemophilic arthritis; 
allergic, metabolic and endocrine arthritis; miscellaneous types of joint disease; 
diseases of muscle and fibrous tissue; fibrositis and diseases of bursae. 

The bibliography contains references to 751 articles. Twenty books published 


during 1937 are listed but are not reviewed. ReEapinc, Galveston, Texas. 


Beta-HEMOLYTIC STREPTOCOCCUS SEPTICEMIA FOLLOWING A Burn; PooLep HUMAN 
CONVALESCENT SCARLET FeveR SERUM THERAPY. N. Hiatt and S. GovpBerc; 
Arch. Pediat. 56:175 (March) 1939. 

Septicemia due to the beta type of hemolytic streptococcus followed a severe 
burn. Sulfanilamide therapy was ineffective, but recovery occurred following the 
use of pooled human convalescent scarlet fever serum. Orr, Buffalo. 





ABSTRACTS FROM CURRENT LITERATURE 183 


UnpuLant Fever. W. R. Rosperts and E. L. Roserts, Illinois M. J. 75:247 
(March) 1939. 


Undulant fever is a major public health problem. A more reliable diagnostic 
test is needed for routine use, and until it is found pasteurization of all milk will 


be the only effective preventive. Barsour, Peoria, Ill. 


Rocky MouNTAIN SpoTTeD FEvEeR IN ILiinots. B. Q. Dysart, Illinois M. J. 
75:258 (March) 1939. 


Two cases are reported, in one of which the presence of Rocky Mountain 
spotted fever was suspected and in the other of which its presence was demonstrated. 


Barsour, Peoria, Ill. 


TREATMENT OF PNEUMOCOCCIC INFECTIONS IN INFANTS AND CHILDREN WITH 
SULFAPYRIDINE. H. L. Barnett, A. F. Hartmann, A. M. PErRLey and 
M. B. Ruuorr, J. A. M. A. 112:518 (Feb. 11) 1939. 


Complete descriptions are given of the records of 23 infants and children treated 
with sulfapyridine (2-[paraaminobenzenesulfonamido]-pyridine) for pneumonia, 
empyema, bronchitis, pneumococcic peritonitis, influenzal meningitis and subacute 
bacterial endocarditis. 

As a result of this study and the study of 57 additional infants treated later, 
the authors feel that this drug should be given a short initial trial in treatment 
for suspected pneumococcic infections, after which the more difficult and expensive 
serum therapy may be used in refractory conditions. The dose used was that 
recommended by Evans and Gaisford, ranging from 2% to 15 grains (0.16 to 
0.97 Gm.), given every four hours orally. The occurrence of reactions is dis- 
cussed, in which respect there is much similarity to sulfanilamide. Cyanosis due 
to methemoglobinemia can be relieved by the use of methylthionine chloride 


Ui SP. HeersMA, Kalamazoo, Mich. 


CHRONIC ORAL ADMINISTRATION OF ATABRINE. S. J. Martin, B. CoMINOLE and 
B. B. Crark, J. Pharmacol. & Exper. Therap. 65:156 (Feb.) 1939. 


Atabrine has in recent years been seemingly a very effective nontoxic anti- 
malaria agent. Authors studied the effect of continued oral administration of 
this drug on laboratory animals and found that 17 to 80 per cent of the acute 
minimal lethal doses resulted in death of the animals in from three to nineteen 
days. The symptom complex consisted chiefly of gastrointestinal intolerance, dis- 
turbances referable to the central nervous system, progressive loss of weight, 
associated with anorexia and body weakness, and a yellowish discoloration of the 
skin and sclera and of the mucosa of the gastrointestinal tract. Animals receiving 
2 to 3 per cent of their oral minimal lethal dose remained in good condition for 
six to seven weeks and showed no symptoms except a slight loss in body weight. 

Gross and microscopic studies of animals post mortem revealed certain path- 
ologic changes none of which specifically characterize atabrine toxicity. 

These observers carefully note that as the oral toxic dose for man has not been 
determined clinical inferences should not be drawn at present. Fortunately, the 
effective clinical and prophylactic doses stated in recent reports are much below 
the toxic doses for man. Pricuer, Cleveland. 


Errect oF TH10-BisMoL ON THERAPEUTIC MaLariA. W. F. Scuwartz, J. Phar- 
macol. & Exper. Therap. 65:175 (Feb.) 1939. 


Thiobismol (sodium bismuth thioglycollate) given intramuscularly altered the 
course of therapeutically induced malaria (19 cases) and epidemic malaria (2 cases), 
either abolishing one or more cycles or considerably lessening the severity of the 
cycle. “Regardless of the type of response produced, the general condition of the 
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patient so improves that the subsequent course is well tolerated.” This fact should 
prove to be of great value in the care of patients with therapeutically induced 
malaria. 

‘From the data on hand no conclusion could be drawn relative to the curative 


action of thiobismol. Pitcuer, Cleveland. 


STupIES ON Oxyuriasis: XIX. EXAMINATIONS IN A PRIVATE NuRSERY SCHOOL 
Over aN E1rcHTeEN Mont Periop. E, B. Cram, Pub. Health Rep. 54:567 
(April 7) 1939. 


In a study of 106 children in a well equipped nursery school, covering eighteen 
months, 58, or 55 per cent, were found infected. Of these, 59 per cent were boys 
and 19 per cent were girls. There was a higher percentage of positive cultures 
from the older children (4 to 5 years). Of 34 persons associated with the children, 
8, or 24 per cent, were infected. After the institution of prophylactic measures, 
the incidence was found substantially lowered. SANForD, Chicago. 


SULFANILAMIDE TREATMENT OF UNDULANT Fever. L. B. Hart, West Virginia 
M. J. 35:126 (March) 1939. 


Brucelliasis is rare in infants and children. The greatest number of cases 
occurs in persons between the ages of 20 and 45 years. The duration of the disease 
is from four to six months. 

A case is reported: A white boy aged 6 years was vaguely ill for one week. 
A diagnosis of undulant fever was made by exclusion and confirmed by an 
agglutination test. Sulfanilamide was given orally. The first day’s dose was 60 
grains (4 Gm.), the second day’s 40 grains (2.6 Gm.), the third day’s 30 grains 
(1.9 Gm.), the fourth day’s 20 grains (1.3 Gm.), the next ten daily doses were 
each 15 grains (0.97 Gm.). Each dose of sulfanilamide was preceded by 10 grains 
(0.64 Gm.) of sodium bicarbonate. Recovery was rapid. A second agglutination 
test two months later was positive for Brucella melitensis. The only after-effect 
was slight weakness in the legs, which was easily overcome. 


SHAwKEY, Charleston, W. Va. 


OBSERVATIONS ON THE EPIDEMIOLOGY OF STREPTOCOCCAL INFECTIONS. E. V. Krocu 
and H. Kersey, M. J. Australia 1:100 (Jan. 21) 1939. 


Serologic typing was done on organisms recovered from a group of patients 
with scarlet fever in Melbourne, Australia, from April to September 1938. The 
predominant types encountered were type II and type XVII, with type “Wade” a 
poor third. Typing was also done on organisms isolated from surgical patients 
showing streptococcic infection and puerperal sepsis; in these infections there was 
not a similar predominance of the same organisms. Puerperal sepsis showed a 
distinct predominance of type XXII. Throats of apparently healthy adults showed 
a fairly even distribution of many different types. TpyNey, Madison, Wis. 


JuveNILE RHEUMATISM. B, SCHLESINGER, Practitioner 142:375 (April) 1939. 


The bacteriology of acute rheumatism has not yet been settled. It is com- 
manly accepted that streptococci, particularly the hemolytic variety, play a 
prominent part, but modern theories of the causation of this condition are becom- 
ing so involved that they are increasingly difficult to follow. They are certainly 
less convincing than the early simple explanation of bacterial infection postulated 
by Poynton and others. The problem has become so complicated that upholders 
of the theory that a streptococcus is the cause find themselves involved in a haze 
of allergic phenomena and ill understood immunity reactions. One of the latest 
theories, for instance, states that the crucial characteristic of the candidate for 
rheumatic developments may be a delay in his immune response to the hemolytic 
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streptococcus as measured by the rise in antistreptolysin (Coburn). Nonrheumatic 
subjects are said to give a prompt reaction to a streptococcic throat infection, 
although occasionally there may be no response. The rheumatic subject in the 
same circumstances may also react in either of these opposing ways and will then 
be found to escape a relapse. Often, however, he will show an intense delayed 
antistreptolysin response, and then acute rheumatism develops. It has therefore 
been suggested that a rheumatic relapse results through the inability of the patient 
to eliminate the products of hemolytic streptococci promptly from the system, but 
why the delay occurs and how it is associated with the disease are undetermined. 


GELstTon, San Francisco. 


Chronic Infectious Diseases 


CoNnGENITAL SypuHitis. M. L. BripcemMan, Northwest Med. 38:99 (March) 1939. 


It has been observed that when infants with congenital syphilis are treated early 
there is a quicker response to medication. No child with syphilis should be started 
and maintained on incomplete therapy, such as mercury rubs or the administration 
of some form of mercury by mouth. While the Wassermann test is not usually 
done on children as a routine, one in doubt should not hesitate to do a blood test. 
The main points in treatment might be to have a definite routine, to follow the 
child with repeated blood tests, to continue the treatment until one is certain the 
blood will not change. Bridgeman’s routine consists of administration of a prepa- 
ration of bismuth, 2 mg. per kilogram, by submuscular injections, and sulfars- 
phenamine, 10 mg. per kilogram. The sulfarsphenamine is given intramuscularly. 
The routine is to give three injections, one week apart, of the bismuth preparation 
and of sulfarsphenamine and to follow with six injections of the bismuth prepara- 
tion alone. 

So long as an infant the blood of whose umbilical cord gave a positive Wasser- 
mann reaction remains clinically healthy, with the blood giving a negative reaction, 
the infant should be considered free from syphilis. 

The therapeutic ideal of cure is a continual absence of symptoms for a period 
of years accompanied by negative blood and spinal fluid tests. 


RoBERTSON, Omaha. 


MANAGEMENT OF SYPHILIS IN THE NEWBORN AND DwuRING Earty CHILDHOOD. 
N. R. INGRAHAM Jr., Pennsylvania M. J. 42:920 (May) 1939. 


The diagnosis of syphilis in the newborn infant rests on a knowledge that the 
mother is infected, on a consideration of her prenatal care and on her serologic 
reactions at the time of the birth of her child. The inadvisability of depending too 
much on spontaneous admissions of the mother for this information has been indi- 
cated, and the diagnostic pitfalls cf reliance on an incomplete study on the part 
of the obstetrician are stressed. 

The results of the physical examination of the infant are rarely of much diag- 
nostic value. More important are the results of a serologic study of the infant, 
properly interpreted, with a roentgenogram as a subsidiary aid in selected cases. 

Except under unusual circumstances, the infant should not be treated before 
his disease is diagnosed. 

At present no substitute for the active injection of preparations of arsenic and 
of heavy metal, as in the adult, but in appropriate doses, can be recommended. 


LocuE, Williamsport, Pa. 


ANALYSIS OF PRESENT METHODS OF COLLECTING TUBERCLE BACILLI FROM URINE. 
H. A. FetpMan and J. H. Hanks, Proc. Soc. Exper. Biol. & Med. 40:385 
(March) 1939. 


Tubercle bacilli cannot be collected efficiently by direct centrifugation. Urate 
sediments, even though bulky in the first stage, contain more bacilli per unit 
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volume than the slight sediments obtained by direct centrifugation. For guinea 
pig inoculation or direct cultivation, the total bacillary content of urate sediments 
exceeds the number obtained by direct centrifugation by 100 times. Washing the 
sediment results in a marked diminution of the number of bacilli collected. 


HANSEN, Minneapolis. 


MoperRN VIEWS ON TUBERCULOSIS IN CHILDHOOD. J. C. Spence, Practitioner 
142:421 (April) 1939. 

It is now a generally accepted opinion that tuberculous infection in childhood 
occurs most commonly through inhalation of tubercle bacilli air borne from 
infected sputum. The younger the child the more likely is this to be true. 

The small subpleural lesion which forms at the site of implantation of the 
primary bacilli is called the primary focus. From this focus bacilli pass along 
lymphatics to corresponding glands at the hilus of the lung. These glands have 
a strict anatomic arrangement and, according to their site, are called the broncho- 
pulmonary glands, the tracheobronchial glands or the paratracheal glands. The 
primary focus, the tuberculous lymphangitis and the caseous condition of the hilar 
glands are called the primary complex. While the primary focus is usually in the 
lung, it at times may be in the abdomen, in the pharynx or, on rare occasions, in 
the skin, each being revealed as the site of infection by enlargement of the neigh- 
boring glands. 

In most adults who have been primarily infected in later childhood or in 
adolescence the infection does not pass beyond the stage of the primarly focus or 
primary complex. It heals readily without recognized disturbance of health. Not 
always is this so. In some children there will be recognizable disturbances of 
health about six weeks after the primary infection. Two of these disturbances 
are identified, viz., a benign fever, which lasts about a week, and erythema 
nodosum. The latter is called primary tuberculous erythema nodosum to dis- 
tinguish it from other forms of erythema nodosum which may occur later in the 
course of the disease or be caused by streptococcic or other infections. When 
these clinical manifestations of primary tuberculous infection appear, a tuberculin 
test of the skin will show a highly positive reaction, and a roentgenogram of the 
lung may reveal an abnormal shadow. 

At this stage the lesions of the primary complex, i. e., the primary focus, the 
tuberculous lymphangitis in the lung and the caseation of the hilar glands, may 
heal and throughout the remainder of life cause no further trouble. If this does 
not take place immediately, there may be local spread of the disease in the lung 
or dissemination of the disease to other parts of the body. If this happens, the 
more familiar field of the well known forms of childhood tuberculosis is entered. 
In the lung a caseous bronchopulmonary gland may ulcerate into a bronchus to 
cause bronchopneumonia. Depending on the nature of the gland material passing 
into the bronchus, this bronchopneumonia may show itself by an active febrile 
disease with severe symptoms or an afebrile benign infiltration of the lung, 
revealed by an impaired percussion note and a pulmonary shadow in the roentgeno- 
gram. The latter is the clinical picture to which the name of epituberculosis is 
given. Caseous glands, without ulcerating into the bronchi, may compress them 
to produce areas of pulmonary collapse and a characteristic type of wheezing. 
Roentgenologic examinations are essential for the diagnosis and interpretation of 
these different clinical forms of pulmonary tuberculosis in childhood. 


Getston, San Francisco. 


PSEUDOCAVITATION SIGNS AT THE PULMONARY APEX. A. Durourt and L. VILcarp, 
Arch; de méd. d. enf. 42:202 (April) 1939. 


In the course of a primary tuberculous infection of childhood, it is not rare to 
note the development, on the superficial surface of the lung, of a congestive process 
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which terminates in spontaneous cure. This phenomenon has been described in 
Germany by Eliasberg and Neuland under the name of epituberculosis. 

The areas cf congestion may be found at the apexes, in the hilar regions or 
at the bases of the lungs; congestion in the latter region may be confused with 
splenopneumonia of Grancher. The tuberculous origin of the lesions has been fully 
demonstrated by the authors and by other investigators through inoculation of 
guinea pigs with the gastric contents of such patients. The chronic types are 
discussed and the pathologic changes ‘minutely described. 

Signs of cavitation at the pulmonary apex may appear and after a time may 
be absent; following a simple cold or bronchitis, moist rales are often heard, but. 
the result of an examination of the sputum is apt to be negative, and the general 
condition of the child is satisfactory. Bronchiectasis may supervene. The clinical 
histories of 5 patients are discussed. Amesse, Denver. 


ESSENTIAL PRINCIPLES IN THE PROPHYLAXIS OF TUBERCULOSIS AMONG SCHOOL 
Curtpren. G. Dreyrus-Sée, Bull. Assoc. internat. de pédiat. prevent. 5: 
15, 1939. 


Prophylaxis against tuberculosis in schcols depends largely on three conditions : 


1. Suppression of sources of contagion in school. This involves (a) systematic 
yearly medical examination of the entire staff in every state or private school 
(teaching and household staff), including compulsory roentgen and, if necessary, 
bacteriologic examinations; (b) prohibition of the use of school buildings for non- 
scholastic meetings; (c) extension of medical school inspection to all state or 
private schools, with a view to weeding out all children with active, contagious 
tuberculosis. 

2. Health supervision of all children liable to infection in order to insure allergy 
under the most favorable conditions. Infection through intermittent contact with 
persons showing few bacilli appears unlikely for children over 6 years of age who 
are in a good state of health. One should therefore: (a) improve general health 
conditions by insuring proper feeding, arranging gymnastic drills and open air 
games, eradicating faulty posture in and out of class, making school buildings 
hygienic, reducing bodily and mental overexertion and increasing the number of 
holiday camps; (b) avoid the slightest infection of children who are weak, sickly, 
predisposed or nonallergic. Children of the latter class should be sent to fresh air 
schools or for a stay in special school sanatoriums. The latter should be closed 
to all children or adults offering the slightest risk of infection—even if the number 
of bacilli is very small. The staff should be subjected to strict supervisicn, and 
no children with positive cutaneous reactions should be admitted. The inmates 
should be protected from all doubtful contacts during the period of receptivity, 
which is enhanced owing to their deficient conditicn of health. 

3. Early detection and supervision (or treatment) of all children recently 
infected. This involves (a) detection of infection by means of annual tests with 
tuberculin, these tests to be made compulsory at the beginning of each school year 
until the positive condition is fully manifest; (b) repeated clinical and roentgen 
examinations of children in whom the cutaneous reaction has recently become 
positive and sending children in whom any unfavorable symptoms arise at once 
to appropriate sanatoriums or health camps, where they will be carefully segre- 
gated from weakly children with negative cutaneous reactions. Children who have 
always been allergic require no particular precautions unless their general state 
of health appears to suffer to such a degree that a cure becomes necessary. 


AMESSE, Denver. 


PRACTICAL OBSERVATIONS WITH REGARD TO THE PROGNOSIS AND TREATMENT OF 
OSTEOARTICULAR TUBERCULOSIS IN CHILDREN IN Rurat ArEAS. T. Russvu, 
Med. inf., Roumania 1:87 (Feb.) 1939. 


According to present knowledge of the symptomatic beginning of tuberculous 
arthritis and of the manner in which the condition develops, in taking account 
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of the possibilities of work offered by a small rural hospital or by one in the 
provinces Russu states that patients with arthritis can be treated with success in 
a rural area on one condition: It is necessary to follow the patients from the 
beginning of their arthritis; with strict treatment appropriate to each and with 
conscientious attention until recovery. In view of the circumstances present in the 
rural area the treatment of choice remains immobilization in plaster of paris, abso- 
lute rest until recovery and good general strengthening treatment. 


From AutTHor’s SUMMARY. 


A Severe Form or ConcenitaL Sypuitis. D. Moritz, Orvosi hetil. 82:859 
(Aug. 27) 1938. 


A premature infant with a body weight of 2,100 Gm. was born with severe 
syphilitic symptoms: syphilitic pemphigus, great enlargement of the spleen and 
liver, and swelling of the elbow joint, which when moved gave crepitation. The 
infant died in eight days. The roentgen pictures of the bones showed great altera- 
tions : osteochondritis, epiphysial separation, periostitis and rarefactions of the shaft. 


G6érrcue, Budapest, Hungary. 


Diseases of Blood, Heart and Blood Vessels and Spleen 


INFLUENCE OF ACID AND ALKALINE SALTS UPON THE BLoop IN HyYPOCHROMIC 
ANEMIA TREATED BY IRON PARENTERALLY. FREDERICK J. PoHLE and CLARK 
W. Heats, Am. J. M. Sc. 197:437 (April) 1939. 


In a study of 11 cases of hypochromic anemia or iron deficiency Pohle and 
Heath demonstrated that the oral administration of acid or alkaline salts in suff- 
cient quantity to cause significant changes in body weight and urinary pu does 
not affect the utilization of iron injected intramuscularly for hypochromic anemia. 


The changes in plasma volume accompanying a sodium bicarbonate or ammo- 
nium chloride regimen must be considered when conclusions are drawn about the 
regeneration of hemoglobin in hypochromic anemia. 

In 11 cases of hypochromic (iron deficiency) anemia an average of 70 per cent 
of the intramuscularly administered iron was utilized for the regeneration of 


hemoglobin. HENSKE, Omaha. 


Cure oF Microcytic. HypocHromic ANEMIA IN Docs wITH CRYSTALLINE 
“Factor I.” P, J. Fouts, O. M. Heimer and S. Lepxovsxy, Proc. Soc. 
Exper. Biol. & Med. 40:4 (Jan.) 1939. 


Three adult dogs which were maintained on a purified casein diet with all 
known vitamin supplements except factor I (anti-rat dermatitis factor, vitamin Be) 
showed severe microcytic hypochromic anemia and in addition loss of appetite, 
loss of weight and severe constipation, They were then given 60 micrograms per 
kilogram per day of the crystalline factor I prepared by the method of Lepkovsky 
(J. Biol. Chem, 124:125, 1938). In each instance the anemia was cured and the 
general condition improved, findings which indicate that the material (factor I) 
which cures rat dermatitis is identical with that which cures microcytic hypo- 
chromic anemia in dogs. HANSEN, Minneapolis. 


CHANGES IN HuMAN BLoop PRESERVED FoR TRANSFUSION. E. L. DEeGowIn, 
J. E. Harris and E. D. Prass, Proc. Soc. Exper. Biol. & Med. 40:126 (Jan.) 
1939. 


Dextrose and sodium citrate, dextrose and heparin, sodium and sodium citrate 
and sodium citrate alone and these in various concentrations were studied as pre- 
servatives for stored human blood. The plasma hemoglobin, potassium, dextrose 
and px and the specific conductance of the plasma were studied at five day intervals 





ABSTRACTS FROM CURRENT LITERATURE 189 


on various blood samples. In no blood mixture was there total absence of 
hemolysis after five days’ storage. The rates of hemolysis were definitely slower 
when large amounts of dextrose were present. The potassium ions migrated into 
the plasma at the same rate with all the preservatives and were independent of the 
concentration of sodium and citrate ions. The authors have employed their mix- 
ture 1 (blood, 10 parts; 5.4 per cent dextrose, 13 parts; 3.2 per cent sodium citrate, 
2 parts) in 35 transfusions with no untoward reaction. HANSEN, Minneapolis. 


DEPRESSION OF POLYCYTHEMIA BY CHOLINE HyprocHLoripe. J. E. Davis, Proc. 
Soc. Exper. Biol. & Med. 40:445 (March) 1939, 


Polycythemia produced in 2 dogs by placing them in a reduced atmospheric 
pressure and in 2 dogs by administering cobalt was decreased by the oral adminis- 
tration of choline hydrochloride. This material given to 2 normal dogs did not 
significantly change their erythrocyte counts. HANSEN, Minneapolis. 


X-Ray STuDIES OF THE CLOSING OF THE Ductrus Arteriosus. A. E. Barciay, 
J. Barcrort, D. H. Barrow and K. J. Franxtin, Brit. J. Radiol. 11:570 
(Sept.) 1938. 


By means of serial roentgenograms of the ductus arteriosus of the full term 
lamb, delivered by cesarean section, a record was obtained over periods ranging 
from twenty-five seconds to thirty-three minutes after delivery. These roentgeno- 
grams showed that there were marked differences between pictures obtained in 
vivo and those obtained post mortem. Also, functional closure of the ductus had 
occurred in every case within a minute after delivery, and even when the vessel 
was patent the flow through it appeared to be sluggish. 

This functional closure was not effected by rapid and simultaneous contraction 
of the total musculature of the ductus but through independent and intermittent 
activity of groups of muscle fibers, leading to twisting and kinking of the vessel. 
The caliber and course of the’ ductus changed continuously throughout the periods 
recorded. The formation of beads of the opaque medium within the lumen indi- 
cated that flow had ceased. This beading was due to localized muscular con- 
tractions. When the ductus was once occluded, there was no indication that it 
ever again became a functioning blood vessel. 

The functional closure of ‘the ductus was apparently unrelated either to the 
discontinuation of the maternal blood supply or to the actual entry of air into 
the lungs of the lamb. Sour, Chicago. 


Carpiac MurMuRS IN CHILDHOop. C. B. Perry, Practitioner 142:382 (April) 
1939. 


The suspicion that a child has heart disease is frequently aroused first by 
hearing a cardiac murmur, This inevitably leads to the problem of determining 
the exact nature and significance of the murmur, since on this depend the future 
life and management of the child. Cardiac murmurs are by no means uncommon 
in children, and they may be divided into three etiologic groups. First, and per- 
haps most important, are the murmurs associated with rheumatic heart disease. 
This disease is most likely to be present during school age, between the fifth and 
fifteenth year of life. The fact, however, that the child is under 5 does not 
necessarily exclude rheumatic carditis as the cause of the murmur, since, in a 
series of 1,085 cases of rheumatic heart disease recently analyzed it was found 
that carditis developed before the age of 5 in 57, or about 5 per cent, of the cases. 
Second are the cardiac murmurs due to congenital malformation of the heart. 
Congenital heart disease is relatively rare; as judged by hospital admissions, the 
cases form not more than 1 per cent of all cases of organic heart disease. Finally, 
there is the common group of “functional” murmurs. These murmurs, which are 
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particularly frequent in children, are variously termed physiologic, cardiorespira- 
tory or hemic in an attempt to suggest their origin and harmlessness, for they 
never indicate any organic heart disease. Getston, San Francisco. 


ANAEMIAS OF INFANCY AND CHILDHOOD. W. C. SMALLWwoop, Practitioner 142: 
453 (April) 1939, 


The simplest and most useful classification of the anemias of childhood gives 
two main groups—the anhemopoietic, or deficiency, disorders and the hemolytic, 
or erythronoclastic, groups. If one includes in the second group those conditions 
in which anemia arises through paralysis or paresis of the bone marrow, this 
classification can be made all embracing. 

The word “erythronoclastic” has been used to emphasize the effect on the 
bone marrow of the “poison” that produces hemolysis, whatever the nature of 
that poison may be. This effect is shown by a failure—complete or partial—of 
the bone marrow to react to the anemia present, reticulocytosis being feeble or 
absent. This paralysis or paresis of the marrow is not present in every case of 
hemolytic anemia but is found at some stage of the disease in many cases. 

A discussion follows of hypochromic microcytic anemia, anemia of celiac dis- 
ease, chronic loss of blood, cretinism, scurvy, infection and nephritis. Also 
included are icterus gravis, pernicious anemia, von Jaksch’s anemia and acholuric 
family jaundice. Nothing new or unusual is offered. 

GELsTon, San Francisco. 


Leuco-ErytHrosLastic ANEMIA. J. Gear and L. H. Becxer, South African 
M. J. 13:12 (Jan. 14) 1939. 


Gear and Becker report 3 cases in which leukoerythroblastic anemia was the 
first recognized indication of a serious pathologic condition. Leukoerythroblastic 
anemia is defined by Vaughan as an anemia, not necessarily severe, characterized 
by presence in the peripheral blood of a few immature white cells of the myeloid 
series and immature red cells. It occurs in: (a) carcinomatosis, with deposits in 
the bone; (b) myelomatosis; (c) osteosclerosis (marble bone disease and myelo- 
sclerosis), and (d) Cooley’s erythroblastic anemia. In 2 of the authors’ cases it 
was associated with carcinomatosis and in 1 with multiple myelomatosis. 


Gonce, Madison, Wis. 


Forty-Five HunprRED TRANSFUSIONS IN THE MUNICIPAL PEDIATRIC HOSPITAL IN 
Hapana, E. Garcia Perez, Arch. de med. inf. 8:106 (April-June) 1939. 
Transfusions were given for practically every kind of condition. Age is not 
a contraindication. The Linderman method was used. Sanrorp, Chicago. 


ALLercy To Liver Extract. S. Maccrore, Riv. di clin. pediat. 37:186 (Feb.) 1939. 
A 29 month old child showed anemia (2,500,000 red blood cells) and eosinophilia 
(10 per cent). Injections of liver extract did not result in improvement. A diag- 
nosis of intestinal parasites was made, and as many as 300 worms were eliminated 
following treatment. One month later an injection of liver was again given, and 
marked urticaria, vomiting and asthenia resulted. A few days later a repetition 
of the injection resulted in similar symptoms. The giving of liver by mouth 
reduced the allergic reaction. Hiccrns, Boston. 


Acute LEUKEMIA IN CHILDREN. R. AtpuNateE, Rev. chilena de pediat. 9:637 
(Aug.) 1938. 
Aldunate confirms the finding that in the early stages of acute leukemia myeloid 
and lymphatic types are not differentiated, the characteristics of the type becoming 
manifest only as the chronic stage is reached. 
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He presents 2 cases of acute leukemia and discusses the pathologic nature of 
the disease and the theories concerning it. Scututz, Chicago. 


DirFUSE ENDOCARDIAL THICKENING IN INFANTS. H. Lon, Beitr. z. path. Anat. 
u. z. allg. Path. 101:253, 1938. 

In 3 instances of diffuse and uniform fibrosis of the endocardium of the left 
and right ventricles of the infant heart, errors of development were observed, 
such as hypoplasia of the right ventricle. After exclusion of a thrombotic and 
an inflammatory origin it was concluded that diffuse endocardial fibrosis represents 
a developmental error. Lesowrcu, Gloversville, N. Y. [Arcn. Patu.] 


DIFFERENTIAL DIAGNOSIS OF THE THROMBOPENIAS. C. DittHeEy, Jahrb. f. Kinderh. 
147:277 (Sept.) 1936. : 


Several families were studied after hospitalization of 1 of the children in each 
because of symptoms and findings of purpura. 

Thrombopenia and thrombasthenia were found together in several instances. 
One family is noted in which all of the members studied had essential thrombo- 
penia although but 1 member had clinical symptoms. 

Lanpau, Hannibal, Mo. 


Diseases of Nose, Throat and Ear 


SINUSITIS IN CHILDREN FROM A PeEprIaTriIC STANDPOINT. C. G. Kerrey, Arch. 
Pediat. 55:732 (Dec.) 1938. 


Sinusitis in children may be divided into several distinct types: One is the 
allergic type. All children with this type of sinusitis have very similar symptoms 
and roentgenographic findings. They are not ill but have repeated so-called colds 
and a persistent nasal discharge. There is marked edema of the nasal mucous mem- 
branes; one or both inferior turbinates are swollen, often encroaching on the septum. 
Lacrimation and sneezing in the early morning may be pronounced. Sleep is dis- 
turbed because of interference with respiration due to nasal obstruction. Roentgen 
examination of the sinuses in this group often reveals opacity (3 or 4 plus) or edema 
of the mucous membrane of the antrums. All children presenting this syndrome 
should be given skin tests with the pollens and the usual air-borne allergens, includ- 
ing room dust, orris root, feathers and hair from various sources. 

Another related type is the nonallergic sinusitis. The patients with this type 
are greatly in the majority. They have repeated colds in quick succession, are 
usually incapacitated for school, have fever for a few days and rhinitis and cough 
during the entire illness. These attacks occur every week or two throughout the 
season. The condition is highly infectious, and the infection frequently passes 
rapidly to the entire family. Roentgenographic evidence of sinus involvement is 
invariably present in a pronounced case. The condition responds favorably to 
treatment. 

A third type is termed pyogenic sinusitis. This designation covers a wide 
variety of conditions that are seen because of persistence of symptoms of unex- 
plained illnesses. This condition may be the sequela of the common cold. 


Orr, Buffalo, N. Y. 


PREVENTION OF DEAFNESS. S. J. Crowe and J. W. Baytor, J. A. M. A. 112: 
585 (Feb. 18) 1939. 
Progressive deafness in children leading to severe deafness in adults is shown 
by this report to be a preventable condition in many instances if the condition is 
recognized. Loss of hearing for high tones and often loss of bone conduction is 
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due to hypertrophic lymphoid tissue obstructing the eustachian orifice even after 
adenoidectomy. Infections produce the hypertrophy and surgical removal will not 
relieve it. Local radium or roentgen ray therapy will reduce the obstruction and 
allow a return of hearing. If this state is maintained, permanent deafness may 


be avoided. HeersMa, Kalamazoo, Mich. 


CONGENITAL DEFORMITIES OF THE EXTERNAL Ear. H. E. Cor, Northwest Med. 

38:135 (April) 1939. 

The embryology of the ear is reviewed. Reconstruction or construction of an 
auditory canal is in general not advisable. Construction or reconstruction of an 
external ear may result in a slight improvement in hearing, but it is undertaken 
mainly for psychic and cosmetic reasons. These procedures should be started fairly 
early in life, preferably before the age of 4 years. The treatment of a lop ear 
consists usually in formation of an anthelix and a fossa for the anthelix. Treat- 
ment of a lop ear by removal of the skin of the postauricular sulcus is doomed to 


failure. RosBertson, Omaha. 


—_ — ProsLeM. A. J. Provost, Union méd, du Canada 68:240 (March) 


_ Provost reviews the indications for tonsillectomy as presented in the American 
literature during the past decade. DAFFINEE. Boston. 


STREPTOCOCCAL PHARYNGITIS AND Its CompticaTions. F. V. Scuores, M, J. 
Australia 2:1065 (Dec. 24) 1938. 


The principal bacterial cause of acute tonsillitis is Streptococcus pyogenes. 
Scarlet fever will or will not develop according to the toxigenic and erythrogenic 


properties of the organism and the degree of antitoxic immunity of the host. 
Regardless of the presence or absence of scarlet fever, infection of the throat 
by this organism is commonly complicated by sinusitis, otitis media, mastoiditis, 
tonsillar and peritonsillar abscess, cervical cellulitis, Ludwig’s angina, septicemia, 
acute nephritis and acute rheumatism. All of these complications are discussed 


by the author. Gonce, Madison, Wis. 


DicITAL COMPRESSION IN THE TREATMENT OF PROLONGED ACUTE ADENOIDITIS. 
S. Veras, Arch. de méd. d. enf. 42:217 (April) 1939. 


Rendu has popularized the so-called “pharyngeal touch” in the management of 
acute adenoiditis of children. He has recommended the vigorous ablation of these 
vegetations with the finger under aseptic precautions, and numerous contributions 
attest the value of this maneuver. Veras asserts that the practice has long been 
known in Greece where certain women, untrained and unlicensed, pretend to cure 
all diseases of the throat by this operation. Naturally, grave infections result. 
When the crushing of the tissues is properly supervised, however, gratifying relief 
is obtained. The author reports his observations in 4 cases and discusses the 
difficulty of diagnosing prolonged adenoidal inflammation. Amesse, Denver. 


Rye SPIKE IN THE RIGHT Primary BRONCHUS OF AN INFANT. F. VANopor, Orvosi 
hetil. 82:1141 (Nov. 19) 1938. 


A 6% month old infant was admitted to the child clinic at Szeged with the 
complaint that, although the child had been perfectly well till the morning of 
admission, in the early hours of that morning it had a sudden dyspneic attack. 
In the clinic it showed expiratory dyspnea, and the voice was a little hoarse. 
The roentgen examination did not show any pathologic changes in the lungs. A 
few days later severe pneumonia developed in the right side of the chest and soon 
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after that empyema. The child died eleven days after admission. The post- 
mortem examination showed in the right primary bronchus a rye spike which 
had perforated the lung and reached the pleura. 

Géttche, Budapest, Hungary. 


Diseases of the Gastrointestinal Tract, Liver and Peritoneum 


TRAUMATIC TRIPLE INTUSSUSCEPTION OF THE ILEUM IN A Cup. V. A. 
BapertscHeEr, J. A. M. A. 112:422 (Feb. 4) 1939. 


Operation revealed three sites of intussusception in the small bowel of a 9 year 
old boy whose abdomen was run over by an automobile truck. As in 3 cases 
previously reported, trauma may be a factor in intussusception. 


HeEeERSMA, Kalamazoo, Mich. 


PRODUCTION OF CIRRHOSIS IN Fatty Livers witH ALcoHoLt. C. L. Connor and 
I. L. Cuarxorr, Proc. Soc. Exper. Biol. & Med. 39:356 (Nov.) 1938. 


For thirty to thirty-five days 16 dogs were fed a diet of lard, lean meat, salt 
mixture and vitamins. The lard was then discontinued and 10 cc. of 22.5 per cent 
alcohol per kilogram was administered twice daily. An excessively fatty liver was 
found in every animal and resembled that seen in the person suffering from chronic 
severe alcoholism. Four of the 16 livers showed cirrhosis, moderate in degree but 
in all ways resembling the early fatty cirrhosis of the liver observed in man. 


HANSEN, Minneapolis. 


EFFect OF EXTERNAL SECRETION OF PANCREAS UPON BLoop Lipips OF COMPLETELY 
DEPANCREATIZED DoG MAINTAINED WITH INSULIN. M. L. MONTCOMERY, 
C. ENTENMAN and I. L. CuHarxorr, Proc. Soc. Exper. Biol. & Med. 40:6 
(Jan.) 1939, 


Previous studies showed that the pancreas contains a factor which is capable 
of increasing the blood lipids in the completely depancreatized dog maintained 
with insulin. Four experiments were performed in 3 depancreatized dogs main- 
tained on a diet of raw lean meat, sucrose, bone ash and vitamin supplements plus 
insulin. It has been shown that the blood lipids fall below normal levels under 
these conditions. Fresh pancreatic juice, collected by means of fistulas in dogs, 
was given to the extent of 300 to 900 cc. daily to the experimental animals. All 
the lipid constituents rose to above normal levels under these conditions. The 
increases noted were comparable to those produced by supplementing the diet with 
250 Gm. of raw pancreas daily. The effect on the cholesterol esters was par- 
ticularly striking, the increase amounting to from 5 to 81 mg. per hundred cubic 


centimeters. HANSEN, Minneapolis. 


OuTBREAK OF STREPTOCOCCAL PERITONITIS IN INFANTS IN A MATERNITY Warp. 
G. J. Crawrorp and L. Stent; J. Obst. & Gynaec. Brit. Emp. 46:309 (April) 
1939. 

Fatal streptococcic peritonitis developed in 4 infants in a maternity ward and 
in 3 the condition was found to be due to type 28 streptococcus. The probable 
source of infection was a junior nurse, who apparently had infected the babies 
either directly or indirectly by droplet infection or by way of the hands through 


faulty technic. — Potter, Chicago. 


Tue Acute ABpoMEN. L. BARRINGTON-WarpD, Practitioner 142:367 (April) 1939. 


Acute abdominal disease in children derives its importance more from the 
difficulties of diagnosis and treatment than from the frequency of its occurrence. 
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The pathologic conditions which may affect the abdomen of the child are few in 
comparison with those which afflict the adult, and they tend to follow a closer-knit 
pattern, Although perforation of a gastric or a duodenal ulcer, acute cholecystitis, 
even malignant disease and its complications, have from time to time been recorded 
in childhood, yet they are so rare that for all practical purposes they can be dis- 
regarded. The first diagnostic difficulty to be encountered is the inadequacy or 
inaccuracy of the history. The mother or nurse, whose ancient lore tends to be 
infallible, prefers to offer theories in the place of facts; indeed, she has often 
acted on those theories to the detriment of the patient before seeking skilled 
advice. A further difficulty depends on the inability of the infant or young child 
to describe his feelings accurately, which thus puts greater responsibility on the 
observer in the correct observation and interpretation of symptoms and signs. 
Take, for instance, pain, which is an initial feature of every acute abdominal 
lesion. It is essential to draw a distinction between the intermittent colicky pain 
of a contracting distended hollow viscus and the persistent localized pain of 
peritoneal inflammation. Again, the tone of the abdominal muscles is an invaluable 
sign, and by careful examination it is possible to distinguish between a voluntary 
and an involuntary rigidity of the muscles, which will throw light on the under- 
lying pathologic process. Only by visualizing what is happening in the abdomen 
can the stage of the disease be estimated and the case that departs from the 
typical be recognized. In prescribing treatment, whether passive or active, it 
must be remembered that the child is a more delicate organism than the adult in 
his surgical resistance. His illnesses are sudden, the acute rarely being super- 
imposed on the chronic, and Nature has not had time to mobilize the reserves. 
The capacity to develop adhesions grows with age; it is deficient in infancy. The 
child is unable to withstand the loss of fluids and salts or starvation. The adult 
can live on his reserves for a time without harm, possibly with benefit; in the 
child in like circumstances acidosis rapidly develops, which may be fatal. 


Getston, San Francisco. 


DisorDERS OF D1GESTION AFTER INFANCY. F. M. B. ALLEN, Practitioner 142:395 
(April) 1939. 


The etiologic background of disorders of digestion in children is different from 
that in adults. The subjective complaint of pain and its relation to meals and to 
vomiting are not prominent in the young patient, whereas pain which is unrelated 
to food is a common complaint, whether it be to insure absence from school or to 
require the administration of an aperient or to necessitate a visit to the medical 
attendant. Careful parents present to the pediatrician many difficult problems 
related to the alimentary tract, as they are anxious to evade serious illness by 
recognizing incipient ill health; on the other hand, careless parents sometimes 
allow serious conditions to become so well established that months of treatment 
and supervision are necessary. 


Predisposing Causes.— There is no doubt that heredity and constitutional 
inability to deal with certain foodstuffs predispose to disorders of digestion. In 
this connection allergy plays an important role. Consideration should be given to 
factors such as improper diet, “bolting” of meals, excessive intake of fluids with 
meals and nervous unrest during meals. There may be circumstances influencing 
the general health, such as overwork at school or lack of rest and sleep. The 
presence of carious teeth or of secondary anemia or the possibility of a focus of 
chronic infection in the kidneys, accessory nasal sinuses, tonsils, adenoids or even 
mediastinal glands should be borne in mind. Some parents expect a child to eat 
a large meal at each mealtime and complain of his poor appetite when actually, 
as will be found on inquiry, the child does what so many healthy adults do—eats 
one meal with greater relish than the others. Often the daily intake which is 
regarded with anxiety by the mother is quite adequate from a nutritional point 
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of view. Again, an indifferent appetite may be associated with undue fuss at 
mealtimes; the eyes of one or the other parent are constantly on the child’s plate, 
he is cajoled to appreciate the dish which has been specially prepared to tempt 
his palate and admonished for not “finishing quickly” like other children. He is 
bribed and punished alternately for not eating vegetables or milk puddings, and 
his behavior is discussed in his presence, so that he does not know whether he is 
being ridiculed or exhibited as an unusual person. Sometimes a peculiarity of 
diet or a distaste for a particular article is an attempt on the part of the child to 
attract attention—a manifestation of the neuropathic, highly strung, difficult child 
who subconsciously has discovered a means whereby he may reestablish himself 
as a person of importance in the family. The nervous type of child, energetic and 
anxious to get on to the next outlet for his energy, “bolts” his meal either to go 
to games, to avoid being late for school or for some other reason. The result is 
that the meal is imperfectly masticated and often washed down with a glass of 
milk or water without an opportunity for physical or mental rest when digestion 
is most active. This condition is recognized by the presence of vague discomfort 
after meals, irregular action of the bowels (often constipation), restlessness in 
sleep, irritability of temper and an indifferent or peculiar appetite. Failure to 
gain and some degree of pallor attract the attention of the parents and increase 


their anxiety. Getston, San Francisco. 


DIARRHOEA AND VoMITING. J. F. Warp, Practitioner 142:405 (April) 1939. 


Diarrhea and vomiting are symptoms that occur much more frequently in 
infancy than at any other time of life, and, although each may be present inde- 
pendently of the other, in many cases they occur as a syndrome due to the same 
cause. 

Both vomiting and diarrhea may be regarded as methods by which Nature rids 
the alimentary canal of some noxious substance, whether food or some other 
irritant introduced from without, or of a toxin produced by abnormal bacterial 
activity within. Indeed, if their effects were limited by such a useful end, there 
would be no indication for any attempt to prevent or check them, but when they 
are excessive or prolonged they may cause so much impairment of nutrition, so 
much dehydration, demineralization, disturbance of the acid-base relationship of 
the blood and tissues and toxemia and such lowering of resistance to infection that 
a fatal result is greatly to be feared and commonly occurs. Diarrheal diseases 
are still responsible for a high proportion of infantile deaths, but the mortality 
rate has fallen within recent years, and it is reasonable to believe that the improve- 
ment has been largely brought about by the better education of women in mother- 
craft and by improved control of milk supplies, It may be that reduction in the 
number of flies consequent on the substitution of motor for horse traffic has been 
a factor in diminishing the amount of summer diarrhea. 


GEtsTon, San Francisco. 


TRANSFUSIONS IN GASTROINTESTINAL DisTURBANCES. G. CARDELLE PENICHET, 
F. Borces HernAnpez and B. DurAn CastiL1o, Arch. de med. inf. 8:138 
(April-June) 1939, 

Blood transfusions combined with auxiliary therapeutic methods are of value 
in the following conditions : 
1. Severe intoxication with shock. An early and large transfusion (20 to 

50 cc. per kilogram) is given, repeated in twenty-four to forty-eight hours. 

2. Chronic conditions resulting in anemia. A small transfusion (10 cc. per 
kilogram) is given, repeated at five to seven day intervals. 

3. Parenteral diarrheas. A transfusion is given after the specific infection has 
been dealt with. SaNnForD, Chicago. 
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Nervous Diseases 


SuppurAL HemMatoMA IN CuitpHoop. F. D. INncraHAm and H. L. Hey1, 
J. A. M. A. 112:198 (Jan. 21) 1939. 


Subdural hematoma was studied in 10 infants and 1 child. In some it was of 
traumatic origin, while in others it occurred as a result of a deficiency of vitamins 
or in the presence of infection. The treatment consisted in lumbar puncture, 
subdural taps through the coronal suture, aspiration through bilateral burr holes 
and pneumoencephalographic examination followed by excision of the hematoma 
membrane through a bone flap. By following this course improvement was 
obtained in every case but 1. The role of supportive therapy during the time 
of this treatment is emphasized. Heersma, Kalamazoo, Mich. 


PERIPHERAL BRACHIAL PARALYSIS IN INFANTS AND CHILDREN. J. E. Morison, 
Arch. Dis. Childhood 13:310 (Dec.) 1938. 


The progress over a number of years of an unselected group of patients with 
brachial nerve palsies, acquired at birth and postnatally, has been reviewed and an 
attempt made to describe and correlate the changes with the possible sites of 
traumatism. Although the distribution of paralysis in birth palsies supports 
in general the theory that these are due to a rupture of the nerve roots from 
forcible overstretching, a variable picture is presented. The changes associated 
with two postnatal injuries depart so much from any such picture as to suggest 
the involvement of the posterior part of the cord or of the nerves derived from 
it, possibly by the organization of an exudate from a traumatized shoulder joint. 
In the etiology of birth palsies the one almost constant factor is interference 
from without. Other factors are important as they increase the necessity for 
this. Slightly less than one third of the patients with birth palsies made a com- 
plete recovery, and this occurred within the first three months. Emphasis through- 
out, especially in treatment, should be on the muscle balance of joints (best 
determined by a study of voluntary movements) and on prevention of contrac- 


tures. Ketty, Milwaukee. 


CONGENITAL HEMIPLEGIA WITH MENTAL DEFICIENCY, TREATED BY DorSAL AND 
Lumpar SyMPATHECTOMY. L, Apert, Proc. Roy. Soc. Med. 32:136 (Jan.) 
1939. 


A girl of 634 years suffered from incontinence of urine and feces, coldness and 
blueness of the right arm and right leg and frequent chilblains. In January 
lumbar ganglionectomy was performed, the second and third right lumbar ganglions 
being removed. Marked improvement in warmth and color of the right leg 
followed, and the patient was free from chilblains of the right foot throughout the 
winter. A few months later sympathectomy was performed, 1 inch (2.5 cm.) of 
the upper ganglions in the dorsal lumbar chain being removed with the second 
dorsal ganglion. This operation was followed by marked improvement in warmth 
and color of the right upper extremity and a striking change for the better in the 


ica wo 
patient's mental condition. Witramson, New Orleans. 


RECURRENT INFECTIOUS ENCEPHALITIS. L. NoveE-JosSERAND, G. BERTRAND and 
M. Frorarp, Arch. de méd. d. enf. 42:34 (Jan.) 1939. 


A case is reported. The patient was a girl of 6% years. The first attack 
followed the eruption of measles within ten days; convulsive seizures lasting 
through several days served as a prelude for flaccid paralysis involving the entire 
left side. This cleared up at the end of seven months. Four years later the child 
was stricken with encephalitis during convalescence from rubeola. At first som- 
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nolent, she lapsed into coma, during which there were violent convulsions, without 
signs of meningitis. Recovery was prompt. The question is brought up as to 
whether this was a relapsing or a recurrent infection. Amesse, Denver. 


CEREBROSPINAL MENINGITIS DuE To PNEUMococcus Type 1, CuRED By SULF- 
ANILAMIDE, GIVEN ORALLY. L. Trxter, M. Eck and Grosstarp, Bull. Soc. 
pédiat. de Paris 36:118 (March) 1938. 


A boy 11 years old was given sulfanilamide beginning on the third day of cere- 
brospinal meningitis. In less than forty-eight hours he showed much improvement, 
and the spinal fluid, from which Pneumococcus type I had been isolated, became 
sterile. It is recommended that large doses be used early and that diminishing 
amounts be administered for a week after the child seems well. 

BENJAMIN, Montreal, Canada. 


CEREBRAL TUMORS IN CHILDHOOD: StaTistTicAL Data. S. Levi, Riv. di clin. 

pediat. 37:157 (Feb.) 1939. 

Fifty-two patients with tumor of the brain were seen in the pediatric clinic of 
Florence, Italy, during the forty-five year term from 1892 to 1937. Of these, 36 
had tuberculomas; 15, neoplasms, and 1 an echinococcus cyst. Of those with 
neoplasms, 7 had glioma; 3, gliosarcoma; 1, sarcoma; 1, endothelioma; 1, choles- 
teatoma, and 2, undetermined lesions. In most of the instances tuberculoma was 
multiple. The sex division was equal between males and females. In children 
under 5 years of age tuberculomas were much more common than neoplasms; in 
those over 5 years of age neoplasms were much more common. The cerebellum 
was the most common location for both tuberculoma and neoplasms; next in fre- 
quency was the cerebral cortex. These statistics show a much greater frequency 
of tuberculoma than is reported by Cushing in Boston or by Ruby and Stern in 
London. Hiccins, Boston. 


TREATMENT OF PURULENT MENINGITIS BY SULFANILAMIDE. G. GARCIA MoNTES, 
J. ABALLI and F. HeRNANDEz Catzapitia, Arch. de med. inf. 8:45 (March) 
1939. 

The authors report that 4 infants with merffpgitis recovered following treatment 
with sulfanilamide. They believe that this drug is almost specific and that it 
should be used in all instances until a bacteriologic report on the organism shows 
that the drug will be ineffective. With administration of the high doses necessary 
many toxic symptoms may develop, but this should not deter one in its use. It 
should never be used in the presence of neutropenia, aplastic or hemolytic anemias, 
or 1cterus. SANForD, Chicago. 


STRUMPELL’s DISEASE IN THREE BrorHers. A. Carravu and others, Arch. de 

pediat. d. Uruguay 9:558 (Sept.) 1938. 

Carrau and co-workers describe familial spasmodic paraplegia (Strumpell’s 
disease) in 3 children of a family in Uruguay, 6, 12 and 17 years of age. Two 
uncles died of the same disease. Speech and osteomuscular defects were present in 
2 of the children. There was a history of consanguinity in the family. 

ScHLvutTz, Chicago. 


CoMPARISON OF FAMILY HisTorIES OF PERSONS WITH TRAUMATIC AND THOSE 
witH Herepirary Epirepsy. K. Tro6cer, Ztschr. f. d. ges. Neurol. u. 
Psychiat. 161:351 (March) 1938. 

From 15,000 persons with epilepsy Tréger selected 100 in whom the condition 
was unquestionably of traumatic origin and 100 each of whom had at least one 





198 AMERICAN JOURNAL OF. DISEASES OF CHILDREN 


sibling subject to convulsions. Genealogic studies could be completed for only 
29 of those with the traumatic type and 31 of those with the hereditary form. 
Only those were chosen in whom the first attack came between the eighth and the 
thirty-fifth year. Patients who showed signs of mental deficiency, mental changes 
or psychopathic tendencies before the injury were excluded from the series. The 
only patients with nontraumatic epilepsy chosen were those who had experienced 
attacks for a number of years. In the families of the 31 patients with the 
hereditary type Tréger found 41 persons with convulsions, and in the families 
of the 29 patients with the traumatic type he found 11 with attacks. In the 
material used as a control (relatives of the wives and husbands of the epileptic 
patients studied), there were 8 persons with definite hereditary epilepsy. In this 
control series there were 9 persons with probable and 11 with questionable 
epilepsy. Among the relatives of the patients with traumatic epilepsy there were 
4 with hereditary epilepsy, 1 in whom the disease was probably hereditary, 2 in 
whom it was exogenous, 1 in whom it was questionably exogenous and 3 in whom 
its origin was questionable. None of the relatives of the patients with the trau- 
matic form presented petit mal seizures, Troger notes a significantly greater 
frequency of atypical fainting and attacks of dizziness in relatives of patients with 
the hereditary type. There was no greater frequency of mental deficiency in the 
relatives of this group. Tréger also noted a high frequency of migraine in uncles 
and cousins of patients with the hereditary type, a greater number of sinistrals 
among nephews and nieces in the same group and a relative increase in the inci- 
dence of convulsions in childhood in uncles and cousins in the group used as a 
control. There was no greater number of persons with psychopathic personalities 
and disorders of character among relatives of patients with the hereditary type 
than among those of persons with traumatic epilepsy or in the control material. 

This study indicates that, as a rule, genetic factors play no role in the appear- 
ance of a convulsive disorder following trauma to the head. In an occasional case 
study of the family history may indicate that such a predisposition is a con- 


tributory factor. SavitsKy, New York. [Arcu. Neurot. & Psycu1at.] 


Diseases of the Ductless Glands; Endocrinology 


INFLUENCE OF THE THYROID GLAND ON ABSORPTION IN THE DIGESTIVE TRACT. 
T. L. ALTHAUSEN and M. StockHotm, Am. J. Physiol. 123:577 (Sept.) 1938. 


The authors believe that the accelerating effect of the thyroid hormone on the 
absorption of sugars from the digestive tract probably accounts for the high 
dextrose tolerance curves shown by many patients with hyperthyroidism. The 
findings indicate that the thyroid hormone influences absorption mainly by increas- 
ing phosphorylation and by stimulating gastric emptying. Likewise the retarding 
effect on absorption of dextrose produced by removal of the thyroid gland offers 
a plausible explanation for the unusually low dextrose tolerance curves character- 
istic of patients with myxedema. Nourse, Cleveland. 


ADIPOSOGENITAL DystropHy. T. W. Crarke, Arch, Pediat. 56:87 (Feb.) 1939. 


Remarkable results were obtained in a boy aged 15 years with the use of the 
gonadotropic substance from the urine of pregnant women and thyroid extract. At 
the beginning of treatment he weighed 151 pounds (68.5 kg.) and was 5 feet 2 
inches (157.5 cm.) in height, making him 48 pounds (22 kg.) overweight. Pubic 
hairs were scanty. The left testicle was descended but was rudimentary and high; 
the right testicle was undescended. The penis was rudimentary. Nine months 
after treatment was started, the patient weighed 12134 pounds (55 kg.) and was 
5 feet 4 inches (162.5 cm.) in height, making him 4 pounds (1.8 kg.) overweight. 
Both testicles were normal and in the scrotum. Pubic hair was present in abun- 
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dance, and the penis measured 314 inches by 1 inch (8 by 2.5 cm.). All feminine 
characteristics had disappeared. 
A total of 11,700 rat units of the gonadotropic factor was used during the course 


of treatment. Orr, Buffalo 
’ ‘ 


CONTINUED RESPONSE TO THERAPY OF A NEGLECTED CASE OF THYROPITUITARY 
Disease. A. I. Wetsman, Arch. Pediat. 56:121 (Feb.) 1939. 
A patient with endocrine abnormality, whose mental and physical growth had 
been stunted by neglect, has progressed to a point approaching physical and mental 
normalcy as a result of thyroid therapy. Orr. Buffalo. 


INFLUENCE OF CERTAIN METALS ON THE STABILITY OF INSULIN. M. SAHYUN, 
A. Nrxon and M. Goopett, J. Pharmacol. & Exper. Therap. 65:143 (Feb.) 
1939, 


The authors report that small amounts of zinc (0.05 to 0.4 mg. to 1,000 units) 
of insulin and cobalt, nickel or aluminum (1 mg.) “were very effective in pre- 
serving the physiologic activity of insulin incubated at 52 C. for at least seven 


weeks,” PitcHer, Cleveland. 


ENLarGeD TuHyMus, A. T. Tyter and W. E. Hotmes, Nebraska M. J. 24:121 
(April) 1939. 

Following the loss of an infant during anesthesia in the course of an operation 
for cleft palate, Tyler and Holmes examined 101 infants in the course of eleven 
years. They report that 47 per cent of these gave roentgen evidence of enlarge- 
ment of the thymus. Following roentgen treatment none of these infants had 
serious trouble with anesthesia. No bad effects followed the roentgen treatment. 


HamILton, Omaha. 


BLoop HorMONE IODINE AND lopIDE RESERVE IN RELATION TO BASAL METABOLIC 
Rate. J. F. McCienpon and C. O. Rice, Proc. Soc. Exper. Biol. & Med. 
40:379 (March) 1939. 


Five women with toxic adenoma and 11 men and women. with exophthalmic 
goiter when given 2 Gm. of desiccated thyroid a day were found to have no 
change in the basal metabolic rate. The authors define iodine reserve as the 
iodine extractable with methyl alcohol followed by acetone and hormone iodine as 
the nonextractable iodine. That this nonextractable iodine is thyroid hormone 
iodine is indicated by the statistically significant finding that the basal metabolic 
rate is directly dependent on the hormonal iodine in the blood. The number of 
micrograms of hormonal iodine in 5 cc. of blood equals 0.01 x (number of calories 
per square meter per hour — 20). The iodide reserve in a person not receiving 
iodine medication is 0.01 x (60 — number of calories per square meter per hour). 
Patients with a loss of iodide reserve are severely toxic unless they receive iodine 
medication. At autopsy it was found that the concentration of hormonal iodide 
in muscle is three times that in the blood. HANsEN, Minneapolis. 


SIGNIFICANCE OF SEX HorMONES IN TANNING OF THE SKIN OF WoMEN. J. B. 
Hamitton, Proc. Soc. Exper. Biol. & Med. 40:502 (March) 1939. 


Five women, 2 who were at the menopause, 2 who had undergone bilateral 
Ovariectomy and 1 who had undergone hysterectomy, were given either estrone 
(theelin) or testosterone propionate for various intervals. Study of the color of 
the skin revealed that all 5 women exhibited increased coloration of the skin 
within a few days after receiving the estrogen or the androgen. 


HANSEN, Minneapolis. 
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HYPERPLASIA OF THE Tuymus. L. A, GaGNnieR JR., Union méd. du Canada 

68:265 (March) 1939. 

Gagnier presents a case showing that skeletal development is normal ten 
months after the institution of roentgen therapy of an enlarged thymus. A total 
dose of more than 1,500 roentgens is not advised in such cases. Used properly, 
roentgen rays are a safe therapeutic agent. Darrinee, Boston. 


SoME OBSERVATIONS CONCERNING THE PINEAL GLAND. K. H. Krasse, Rev. 
neurol. 70:596 (Dec.) 1938. 


From a study covering twenty-five years, in which the embryology, histology 
and comparative anatomy of the pineal gland were exhaustively explored, Krabbe 
concludes that (1) the pineal body is a rudimentary organ corresponding to the 
“parietal eye” of some reptiles, (2) the gland has no endocrine function and 
(3) any increased sexual development associated with a pineal tumor is due to 
the gonadotropic hormone which a teratoma is able to excrete. 


DAFFINEE, Boston. 


Tuymoma. A. Barcacitia, Riv. di clin. pediat. 37:1 (Jan.) 1939. 


A case is reported of a mediastinal tumor in a girl of 5 years. The symptoms 
were first of asthma and later of mediastinal compression with suffocation. 
Roentgen therapy did not relieve the symptoms or diminish the size of the 
mediastinal shadow. The diagnosis of thymoma was made at necropsy. Histologic 
sections showed a large amount of connective tissue (sclerosis) in the tumor. 
The involution of the thymic tissue probably occurred simultaneously with the 
growth of the neoplasm. Hicctns, Boston. 


ACTION OF AN ESTROGEN ON OXYGEN CONSUMPTION IN YOUNG AND IN ADULT 
AntaALs. G. C. Appa and A. MERLINI, Riv. di clin. pediat. 37:149 (Feb.) 
1939, 


Many reports have appeared in the literature indicating that the feeding of 
an estrogen to premature infants led to beneficial *results and the lowering of the 
death rate. In an attempt to explain these good effects, observations were made 
on the gaseous metabolism of young and adult guinea pigs and rabbits before 
and after the administration of the estrogen; the changes were small and irregular. 
Therefore, the authors feel that the pharmacologic action of the estrogen on the 
premature infant is not metabolic but probably occurs through a regulation of the 
vegetative nervous system and the endocrine glands. Hicctns, Boston. 


Earty DIAGNOSIS OF CONGENITAL HypotHyroimpisM. F. LINNEWEH, Monatschr. 
f. Kinderh. 77:228 (Feb.) 1939. 


Hypothyroidism can be demonstrated by determining the basal metabolism 
and by determining the cholesterol content of the blood serum. The determination 
of the basal metabolism is impracticable in small children. Contrary to the find- 
ings in oider children and adults, the blood cholesterol in the nursling with hypo- 
thyroidism is diminished. It increases when thyroid extract is given. 


GerstLey, Chicago. 


Diseases of the Muscles, Bones, Joints and Lymph Glands 


Kurppet-Ferr SYNDROME wiTtH Unusuat CiinicaL MAnrrestaTions. E. L. 
Turner, H. S. SHoutpers and L. D. Scott, Am. J. Roentgenol. 40:43 (July) 
1939, 

A case is reported in which a 28 year old woman had swelling of the left arm 
which was apparently due to a congenital synostosis of the cervical vertebrae. 

This responded to treatment by traction on the spine. 
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Other conditions which have been reported to accompany this congenital fusion 
of the second to fifth or sixth cervical vertebrae are: torticollis, facial asymmetry, 
scoliosis of the dorsal spine, nystagmus, lesions of the nerves of the brachial 
plexus, spastic paraplegia, sphincteric disturbances, neurotrophic joints and 
deformities of the shoulder and bones of the upper extremity. 

In the reported case the sympathetic nervous system, for some unexplainable 
reason, seemed to be involved. Sourre, Chicago. 


Acute HEMATOGENOUS OSTEOMYELITIS OF THE Long Bones. H. P. Brown Jr, 
Ann. Surg. 109:596 (April) 1939. 


Brown reviews several series of cases of acute osteomyelitis of long bones 
reported by various authors, giving their results and their opinions as to treat- 
ment. He then reports in detail the findings in 160 cases of acute osteomyelitis, 
compiled from the records of 7 hospitals. As a result of his study, he concludes: 

1. Immediate opening of the bone, whether by gouge or drill, on diagnosis of 
acute osteomyelitis in an acutely toxic patient is accompanied by an unjustified 
mortality. 

2. During the acute stage rest and supportive measures alone should be adopted 
until the defense mechanism of the body has had time to develop. 

3. When surgical intervention is indicated, it should be performed with as 
little disturbance to the part as possible. 

4. The development of secondary foci increases the mortality appreciably. 

5. A demonstrable infection of the blood stream greatly increases the mortality. 


BANTIN, Omaha. 


EPIPHYSITIS OF THE CAPITELLUM OF THE HuMeERus. J. F. Etwarp, J. A. M. A. 
112:705 (Feb. 25) 1939. 


Elward reviews the literature on the first reported occurrences of epiphysitis 
in its various situations. Most commonly this condition occurs in the hip, tibial 
tubercle or tarsal scaphoid. The author adds 3 cases of epiphysitis of the capi- 
tellum of the humerus to the 3 cases already reported. 


HeEersMA, Kalamazoo, Mich. 


ENLARGED GLANDS IN THE Neck. G. HEeErzFeELpD, Practitioner 142:472 (April) 
1939. 


Enlargement of glands is one of the commonest conditions met with in children 
in a surgical outpatient department, and, though the affected glands may be 
situated in any part of the body, by far the most frequent site is in the neck. 
Abdominal and intrathoracic glands are commonly affected in young children, but 
as these glands are more or less symptomless in the early stage of enlargement 
and not so obvious as those in the neck, they do not give rise to anxiety in the 
parent, whereas enlargement of the cervical glands is readily noticed and con- 
sequently advice is usually sought without delay. The lymphatic system of the 
young child is extremely active, and at an early age the child has not yet become 
immunized to repeated small doses of infection. Consequently the glands react 
to mild infection of various kinds more readily than do those in the older child or 
adult. 

Enlargement of glands in children is almost invariably due to infection; 
primary new growths are rare, and a secondary involvement from a primary 
malignant focus is practically never seen. 

There is an especially good discussion of tuberculous cervical adenitis. 


Getston, San Francisco. 
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Marsce Bones: Avsers-ScHOnsBeERG’s Disease. H. H. Lanocston, Proc. Roy. 
Soc. Med. 32:133 (Jan.) 1939. 


Albers-Schénberg disease was observed in a girl aged 10 years. On admission 
to the hospital her general condition was good except for the left hip, in which 
.discharging sinuses were present, which were due to an operation for osteomyelitis. 
In the operation the neck of the femur had been guttered and the joint opened. 
A roentgenogram taken on admission, however, showed, in addition to the changes 
of septic arthritis and osteomyelitis, bands of unusual density running through the 
ilium and corresponding patches in the femurs. Roentgenograms were therefore 
taken of the whole skeleton and showed what appeared to be well marked changes 
characteristic of Albers-Schénberg disease. The blood count, the chemical com- 
position of the blood, the family history, the progress notes and the roentgenograms 
of bones are included in the report. Wruramson, New Orleans. 


A New MeEtHOoD oF TREATMENT OF CONGENITAL DISLOCATION OF THE Hip. 
F. Bauer, Rev. franc. de pédiat. 14:361, 1938. 


Bauer has treated 82 patients for congenital dislocation of the hip without 
resort to casts. For the small infant, he uses a belt with shoulder straps to which 
is attached a slinglike arrangement that holds the thighs in abduction. For the 
older child, abduction is maintained by attachment of the thigh supports to a 
single stick. The article is well illustrated, and excellent results seem to have 


been obtained. Lestre, Evanston, IIl. 





HEREDITARY MULTIPLE DISTURBANCES OF THE OSSIFICATION OF THE EPIPHYSES: 
A TypicaL Disease Entity. W. MUtter, Fortschr. a. d. Geb. d. R6ntgen- 
strahlen 59:65 (Jan.) 1939. 


Miller describes bilateral symmetric anomalies of ossification in the skeleton 
of a 12 year old boy. These consisted principally in diminution of size, disturbances 
of contour and irregular alteration of roentgen density in nearly all of the epi- 
physeal centers of ossification of the larger joints. Defects of ossification were 
present on the articular surfaces of the metacarpal and metatarsal joints. The 
disturbance of development was especially conspicuous in the proximal row of 
carpal bones; the lunate and navicular bones were most severely involved. The 
findings are described as characteristic of a clinical entity which has frequently 
been confused with both osteochondritis dissecans and with atypical chondro- 
dystrophy. It is usually familial, although in the case described no other member 
of the family was affected. McCune, New York. 





PostMoRTEM ROENTGEN FEATURES OF MarsBLE Bone Disrase. K. L. F. von 
Goprn, Fortschr. a. d. Geb. d. Réntgenstrahlen 59:160 (Feb.) 1939. 


Von Godin adds another description of the histologic features of Albers- 
Schénberg disease to the growing list of autopsy reports on this condition. The 
description is supplemented by roentgen films of the bones obtained after the soft 
tissues had been stripped away. A helpful attempt is made to correlate the anatomic 
findings with the roentgen appearance. The conclusions that are expressed agree 
with those of previous observers and are not novel. McCune, New York. 










CONGENITAL DEFECT OF THE FEMUR COMBINED WITH DEFORMITIES OF THE PELVIS 
AND Hanns. G. Hansen, Fortschr. a. d. Geb. d. R6éntgenstrahlen 59:172 
(Feb.) 1939. 


In 1928 Nilsson listed from the literature 72 cases of congenital defect of the 
femur. Since then several more cases have been reported. The deformity exhibits 
such pleomorphic features that its systematic classification is difficult. In some 
cases the whole femur is lacking; in others the defect is incomplete. It is bilateral 
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in about 20 per cent of the cases, and more commonly than not it is associated 
with congenital structural anomalies of the rest of the skeleton; occasionally 
anomalies of the soft tissues are also present. Although the defect was formerly 
ascribed to the mechanical influence of amniotic bands and adhesions, it is now 
generally regarded to be due to genetic causes; genetically it is either not heredi- 
tary or, at most, so extremely recessive that more than 1 case is rarely demon- 
strated in the same family or lineage. 

A 10 year old boy presented clinical features which suggested complete absence 
of the left femur; although no knee joint was demonstrable, the joint that corre- 
sponded with the knee appeared to articulate with the pelvis. The hands were 
also anomalous. Roentgen examination revealed a rudimentary femur, a few 
centimeters in length, together with other structural anomalies. The pelvis was 
deformed homolaterally. In the hands absence of carpal and metacarpal bones 
was demonstrated, together with fusion of some of the metacarpals. The child’s 
intelligence was quite satisfactory. 

A comprehensive bibliography is appended. McCune, New York. 


Teeth and Dentistry 


TEETHING AS A DISORDER OF INFANCY—ITS PREVENTION AND TREATMENT. M. 
Wirxin, Arch. Pediat. 56:69 (Feb.) 1939. 


In teething there are two sources of disturbance; the irritated gum and the 
irritated pulp. The inflammation of the gum may produce local symptoms, and the 
inflammation of the pulp may give rise to diverse reflex phenomena, as it is sup- 
plied by the fifth cranial nerve, which is in intimate relationship with the sixth, 
seventh, ninth and tenth cranial nerves in and about the floor of the fourth ven- 
tricle Thus salivary, muscular, nervous, alimentary and pulmonary disturbances 
become possible. 

Pathologic dentition may occur in the absence of evident hyperemia of the 
gum. Ischemia from pressure may be present; also there may be a jamming of 
the root end down on the pulp by the resistant gum. 

The nervous and digestive systems of the child are in a developmental state 
and therefore in unstable equilibrium, and any added physiologic strain will pro- 
duce an upset. 

The symptoms mentioned that are attributable to disturbances of teeth as a 
primary, or idiopathic, cause are: disturbances of sleep, fretfulness, loss of appetite 
and increased salivation. The digestion may be upset, the temperature may be 
elevated, and the weight may be stationary, or a loss may occur. Overfeeding at 
such times may result in vomiting or diarrhea. In most instances these symptoms 
are due to other causes. When, however, they disappear immediately after the 
eruption of the teeth, one must conclude that pathologic dentition is the cause of 
the disorder. Orr, Buffalo. 


INHIBITION OF EXPERIMENTAL DENTAL CARIES IN THE RAT BY FLUORIDE AND 
Iopoacetic Acip. B. F. Mitrer, Proc. Soc. Exper. Biol. & Med. 39:389 
(Nov.) 1938. 

The caries-producing diet (brown rice, dried milk powder, alfalfa meal, hydro- 
genated cottonseed oil and sodium chloride) was fed to female albino rats, all about 
28 days of age. Group 1 consisted of 20 animals on rice and distilled water; 
group 2 of 20 animals on rice with fluoride; subgroup 1A, 10 rats with sodium 
fluoride; B, 10 with copper fluoride; group 3, of 10 animals on iodoacetic acid with 
baker’s yeast to prevent toxic action. A group of 10 animals was also given con- 
trol diets containing rolled oats. A count of carious lesions was made after the 
animals were fed continuously for one hundred days. Numerous places were 
examined under a dissecting microscope and definite areas of decalcification or 
actual cavitation recorded. Three molars were examined by two technics. The 
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results show that the animals fed sodium fluoride or iodoacetic acid had a low 
incidence of caries as compared with the controls. The control animals on oatmeal 
diet did not have any cavities. Distinct mottling occurred in those receiving sodium 
fluoride and slight mottling in those given calcium fluoride. The inhibitory com- 
pounds probably act by contact either between the food and the flora of the tooth 
surface or between the saliva and the tooth surface. It cannot be said that the 
inhibitory effect of fluoride and iodoacetic acid is due to effects on the enzyme 
system of carbohydrate metabolism as related to phosphorylation. 


HANSEN, Minneapolis. 


Errect OF VITAMIN A DEFICIENCY ON THE RATE OF APPOSITION OF DENTIN. 
I. Scnour, M. C. Smirn and M. M. Horrman, Proc. Soc. Exper. Biol. & 
Med. 39:447 (Dec.) 1938. 


Sixty albino rats were placed on a diet completely deficient in vitamin A and 
were given injections of 0.5 cc. of a 2 per cent solution of alizarin red S intra- 
peritoneally at different intervals. Alizarin is deposited as a red line in the 
dentin growing and calcifying at the time of the injection. Normally the daily 
rate of dentin apposition averages 16 microns in both the labial and the lingual 
portion of the tooth. In vitamin A deficiency the rate of dentin apposition 
increased on the labial and decreased on the lingual portion in direct proportion 
to the duration of the vitamin A deficiency. The disturbances in rate of appo- 
sitional growth are manifest between nine and nineteen days and long before 
cytologic and histologic changes become apparent on a vitamin A-deficient regimen. 
Full replacement of vitamin A caused the normal rate of apposition to be resumed 


in a period of from one to five days. HANSEN, Minneapolis. 


TECHNIC FOR SUTURING THE CLEFT PALATE. 
165:276, 1937. 


Herlyn describes his technic, giving photographs and diagrams. He uses a 
straight needle, 8 mm. in length, and a curved needleholder. Rustn, Boston. 


K. E. Hertyn, Beitr. z. klin, Chir. 


Miscellaneous 


A FAMILIAL OUTBREAK OF MUSHROOM POISONING. 
19) 1938. 


Mushroom poisoning is reported in a mother and 4 children. The 4 children, 
aged 5, 8, 10 and 2, respectively, each ate one fried mushroom at a noon meal. 
One and one-half hours later all were attacked with dizziness, staggering gait 
and delirium and later by drowsiness. All made good recoveries. 


AIKMAN, Rochester, N. Y. 


Health News 15:157 (Sept. 


MILKBORNE SCARLET FevER OuTBREAK. Health News 15:179 (Oct. 24) 1938. 


Of 14 persons involved in an epidemic of scarlet fever, 4 were children. All 
had used milk from a single dairy. The source of the contamination of the milk 
was probably a worker on the farm who had had cellulitis of the leg. A culture 
of the pus from this infection yielded hemolytic streptococci. There was no evi- 
dence of mastitis among the cows. 


AIKMAN, Rochester, N. Y. 


AMENDMENT TO STATE SANITARY Cope. Health News 16:17 (Jan. 30) 1939. 


“Regulation 8. Sale or use of lead nipple shields prohibited. The sale or use 
of metal or foil breast nipple shields made of or containing lead is prohibited. 
This regulation shall take effect February 1, 1939.” 
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This regulation was adopted after the death of an infant from lead encephalitis 
traced to the use of a lead nipple shield. It was found that, while such shields 
were not iri common use, it was easy to obtain them in upstate communities. 


AIKMAN, Rochester, N. Y. 


OuTBREAK OF Foop PoIsoNING ATTRIBUTED TO CREAM Purrs. Health News 
16:37 (March 6) 1939. 


In at least 10 known cases the food poisoning was caused by the eating of 
cream puffs, The patients became suddenly ill with nausea, vomiting and 
diarrhea three to six hours after eating the pastry. All recovered. Staphylococcus 
aureus was isolated from the filling of similar cream puffs. 


AIKMAN, Rochester, N. Y. 


Tue Hour or DeatH at BirtH. Health News 16:30 (Feb. 20) 1939. 


A study of statistics shows that children born alive in the afternoon hours 
between 3 p. m. and 6 p. m. are the most likely to die during the first month of 
their lives. Records of the New York City Department of Health show that 
operative deliveries occur most frequently in the afternoon, the use of forceps 
being most common between 3 p.m. and 6 p.m. Arey AN, Rochester, N. Y. 


EXcRETION OF MERCURY FOLLOWING ADMINISTRATION OF MERCURIAL DIURETICS 
WITH AND WitTHouT THEOPHYLLINE. A. C. DeGrarr, R. C. BAtrerMAN, R. 
A. LEHMAN and E. Yasuna, Proc. Soc. Exper. Biol. & Med. 39:250 (Nov.) 
1938. 


Theophylline added to the mercurial diuretics mercurin (a combination of 
mercury compound with a purine diuretic) and salyrgan practically prevents their 
local toxic action and promotes their absorption after intramuscular injection. 
Mercurpurin (mercurin with theophylline) has been found to have a somewhat 
greater diuretic efficiency than salyrgan. Twenty-four albino rabbits were given 
75 cc. of water by stomach tube and in one hour the animals were catheterized. 
Then 0.1 cc. of the drug (equal to 3.71 mg. of mercury, in the case of salyrgan, and 
also in that of salyrgan with theophylline, and 3.80 mg. in the case of mercurin 
and also in that of mercurin with theophylline) was injected into muscle or vein. 
The mercury content of each sample of urine was then determined. It was found 
that theophylline increases the total of mercury excreted 30 to 40 per cent after 
intravenous injection and 100 to 300 per cent after intramuscular injection. 
Theophylline greatly increases the absorption of these diuretics and increases 
the rate of excretion of mercury. Also, the maximal excretion occurs somewhat 


earlier. HANSEN, Minneapolis. 


A New INSTRUMENT FOR ASPIRATION Biopsy. F. WreNN and J. M. FEDER, 
South. M. J. 32:320 (March) 1939. 


Wrenn and Feder present a simple practical technic for the performance of 
surgical biopsy. The simplicity of the procedure makes it useful to physicians 
who are remote from tumor clinics, who are thus enabled to forward material 
obtained for examination to the examiner in solution of formaldehyde U. S. P. 
(diluted 1:10). 

This method enables the examiner to arrive at a rather definite conclusion 
concerning what is going on in the tumor proper and to evaluate the influence of 
this on surrounding structures. ScuLutz, Chicago. 
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BACTERICIDAL Errect oF Quinine. F. Horn and K. Scuwarrzer, Monatschr. f. 
Kinderh. 76:182 (Nov.) 1938. 


Large doses of quinine do not increase the bactericidal action of the blood on 
pneumococci; small doses of quinine seem to be of value. The writers believe 
that this is due to the action of the drug as a general tonic. 


GersTLEy, Chicago. 


PROCEEDINGS OF THE PEDIATRICS SECTION OF THE GERMAN ASSOCIATION FOR THE 
Stupy oF NATURAL ScIENCE (NATURFORSCHERVERSAMMLUNG). Monatschr. f. 
Kinderh. 77:335 (March) 1939. 


Fourteen papers bearing on different phases of pediatrics were presented at this 
session. 

The first four concerned roentgenologic diagnosis. Schall demonstrated with 
diagrams and photographs the advantages of a fluoroscopic examination with the 
patient in the diagonal position. Schwenk demonstrated a large series of photo- 
graphs illustrating different tuberculous lesions. Brugger showed films of non- 
tuberculous cavity formation and some excellent illustrations of bronchiectasis as 
visualized by means of iodized poppyseed oil 40 per cent. Simon showed films 
illustrating the use of the Tomogramm, a series of pictures taken from varying 
distances. 

Ag treated patients for bronchiectasis with diathermy intensively, with good 
results. 

Kleinschmidt reported an epidemic of streptococcic infections in a nursery for 
the newborn; the source of these infections was scarlet fever in 2 nurses. 
Thirteen of the infants sickened with various forms of streptococcic infection 
between the second and twentieth days of life; 6 died of streptococcic peritonitis 
and 2 of streptococcic pneumonia. Of 6 with erysipelas, 3 recovered. The 20 day 
old child of a wetnurse contracted scarlet fever. Kleinschmidt concludes that the 
streptococci of scarlet fever are not specific. d 

Duken described psychotic reactions in patients with low blood sugar. In 
diabetes a sudden drop of the blood sugar may precipitate such a reaction even 
though the final level of the blood sugar is higher than the normal. 

Brock demonstrated that many pale children have higher values for hemoglobin 
and red cells than rosy-cheeked ones. Fischer submitted a series of roentgen 
photographs of genitourinary abnormalities. 

Schlack offered a series of case reports of convulsions in early infancy. He 
thinks the idea of birth trauma is greatly overworked. He finds that the large 
majority of the children have a family history which includes a great deal of 


nervous instability. GeErsTLEY, Chicago. 


PseupocHyLous Errusion. F. Horn, Monatschr. f. Kinderh. 78:36 (March) 
1939, 


A 4 year old boy entered a clinic because of marked polyserositis. The fluid 
obtained by puncturing the pleural and abdominal cavities was milky. Horn 
submits a detailed analysis of this fluid. The condition did not fall into any of 
the known groups, such as tuberculosis, syphilis, nephrosis and others. Recovery 
followed treatment. GerstLEy, Chicago. 


Resorcin Porsoninc in InFaNcy. G. WirTH, Orvosi hetil. 82:714 (July 16) 1938. 


A 2% month old girl received a huge overdose of resorcinol through a druggist’s 
mistake (0.05 Gm. resorcin was prescribed, and he gave 5 Gm.). This quantity 
caused severe cyanosis, anemia and formation of methemoglobin. After many 
washings of the stomach and intestines with carbo animalis and after blood trans- 
fusions the infant recovered in twelve days. Gérrcne, Budapest, Hungary. 





Society Transactions 


CHICAGO PEDIATRIC SOCIETY 
Gerarp N. Krost, M.D., President 
Grorce F. Munns, M.D., Secretary 


Regular Meeting, Oct. 17, 1939 


HeMotytic DISEASE IN INFANTS. Dr. ARTHUR F. ABT. 


I wish to report 3 cases of hemolytic anemia in young life. Symptoms were 
noted in 1 of the patients at birth and in the other 2 at 4 months of age. In none 
of the 3 cases could a familial history of jaundice be obtained. 

The various criteria for the diagnosis of acute hemolytic anemia in the infant 
are not so clearly cut as those for the diagnosis of the disease in the older child 
or the adult. This is true both for the clinical and for the laboratory findings. 
Splenomegaly is the one condition constantly seen in infants with hemolytic anemia. 
Anemia is probably more marked and jaundice less severe than in older patients. 
A red cell count of less than 1,000,000 in a 4 month old infant is cause for con- 
siderable alarm, and a fatal outcome is not unlikely. Although transfusion in the 
crises has been said to be a life-saving measure, the hemolytic process at times is 
exaggerated by this procedure. 

The condition is said to be rare in early infancy, though probably more and 
more occurrences at an early age will be reported in the future. When the onset 
is abrupt and in the form of a hemolytic crisis in the neonatal period, diagnosis 
is not at once easily established. In such circumstances the clinical picture is 
often more helpful than the laboratory findings. It may be emphasized that micro- 
spherocytosis, especially in an initial crisis, is not the rule. An increased erythro- 
cyte fragility need not be present in these infants in order for the diagnosis to be 
made. <A high reticulocyte count and an increased number of nucleated red blood 
cells are helpful symptoms but are not diagnostic of the condition. Signs of 
increased hemolysis must be ascertained before the diagnosis can be made. 

Blood transfusion and the administration of serum are temporary therapeutic 
aids which may be effectively used in combating an acute crisis. Splenectomy is 
to be recommended as a permanent therapeutic measure, for the benefits to be 
expected outweigh the hazards of the operation. Accessory splenic tissue should 
be searched for and removed at the time of operation. In 2 of the 3 cases here 
reported there has been successful splenectomy, with the patients 15 months and 
30 months old, respectively, at the time of operation. 


DISCUSSION 


Dr. Katsuj1 Kato: I do not have anything to add, but perhaps I may ask 
one question: whether the patient who showed the macrocytic tendency had 
decreased resistance for hypotonic salt solution and, if so, what relation this had 
to splenectomy. 

Dr. Benct ‘Hamitton: I should like to ask what reaction removal of the 
spleen produces. 

Dr. W. L. Crawrorp: May I discuss a case which will emphasize several 
points in Dr. Abt’s presentation? A girl 8 months of age seen in 1931 had a 
history of marked anemia over a period of four months. She was in a crisis 
when seen, and Dr. Abt’s remarks about how rapidly such a patient uses up blood 
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at that time vividly recalled to mind this case. My associates and I gave trans- 
fusions every four to six days, and the infant would use up the blood almost as 
rapidly as we gave it to her, although the transfusions were generous for a child 
of that age, size and weight. 

Because of difficulty in getting donors we stored some blood and gave it to 
the child in two transfusions after citrating and refrigerating it. Slight icterus 
followed, and I told the mother it was probably due to the refrigerated blood. 
She, however, said she had noticed a slight degree of jaundice before, at home, 
which she did not think was enough to mention when we asked whether the child 
had ever been jaundiced or yellow. Also, she said, an older child, a boy of 5 or 
6 years, had had a similar degree of jaundice, and she had never considered it 
important. On examination this older boy proved to have definitely increased 
fragility of the red cells and a large spleen, but he was in obvious good health 
and able to overcome his infirmity. The little girl did not do well until the spleen 
was removed; after that she was all right. However, it is interesting to note that 
three years later the fragility of the red cells was increased even more than at the 
time of the operation. 

Another thing that is interesting is the way such patients can adjust themselves 
to a low degree of anemia and yet maintain good nutrition. This girl was very 
white, not waxy but pale, and yet her arms and legs were well nourished. 

Most writers on the subject emphasize the need of removing the spleen and 
also any accessory spleens which may be present, to prevent relapse. This is 
reasonable: the accessory spleens are supposed to get extremely large if permitted 
to remain; and yet why does not the reticular structure in the liver, lungs, bone 
marrow and other tissues assume this perverted, destructive action of the spleen 
and maintain this disease? 


Dr. ArtHuR F. Ast: There does not appear to be any direct relation between 
the occurrence of macrocytosis and erythrocyte fragility; at least such a relation 
was not evident in the 3 cases here reported. Of the 3 cases, macrocytosis was 
noted in 2, In 1 of the patients the red cell fragility was practically normal; in 
the other there was a tendency toward increased resistance of the erythrocytes 
rather than toward decreased resistatice to hypotonic salt solution. 

Dr. Hamilton’s question is apropos. The etiology of this condition is far from 
clear. The exact role which the spleen plays in the production of hemolysis is 
as yet undetermined. One may postulate that the spleen produces abnormal 
hemolysins or fails to produce antihemolysins. The exact mechanism is as yet 
undetermined. 

The case described by Dr. Crawford is most instructive and excellently illus- 
trates the therapeutic value of splenectomy in early infancy. There is a possi- 
bility that other organs in the body may take up the function of the spleen after 
splenectomy. It is not unusual to note after operation that a mild icterus may 
persist in some of these patients, with a certain degree of anemia. If one is 
assured that no accessory splenic tissue has been overlooked, I think one must 
assume that the hemolytic function manifested by the spleen in these cases has 
been taken over by some other organ. 


Nucear Icterus. Dr. HEywortH N. SANForD. 


A case of nuclear icterus is the subject of my report. The mother’s labor 
(her second) was normal, and the family history was negative. The first child is 
living and well at 5 years of age. Jaundice developed in the patient on the second 
day and progressed to death on the fourth day. The blood was normal at all 
times. The icterus index was 50. Antemortem and postmortem cultures of the 
blood were negative. Cerebral symptoms appeared on the third day. All the 
organs were normal except the brain, which showed the characteristic yellow color 
of the basal ganglions and cortex of both occipital lobes. Histologically no 
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pathologic condition was observed except cytolysis and nuclear changes in the 
pyramidal and ganglion cells of these regions. 

A study of the reported cases of nuclear icterus revealed that the only factor 
recorded as present in every case is persistent and severe jaundice. This jaundice 
may be caused by many things—obstruction (in a case of atresia of the bile ducts), 
infection (septicemia, omphalitis) and dysfunction of the blood-forming organs 
(erythroblastosis). While these conditions have been demonstrated individually 
in certain cases, in by far the majority of instances there is nothing to account 
for the intense jaundice. 

Besides this first factor of persistent and severe jaundice, a few (26 reported 
cases) of the infants also showed symptoms of a cerebral involvement and at 
autopsy were found to have a deposit of bile pigment in the nuclear region. While 
there is some slight evidence to indicate a hepaticonuclear involvement, in the vast 
majority of cases such involvement cannot be proved. 


DISCUSSION 


Dr. ArtHuR F. Ast: I should like to ask Dr. Sanford what caused the 
jaundice in his case. Apparently the child did not become anemic, there was no 
increased hemolysis and the bile ducts were patent. I wonder what it was. 

Dr. Maurice L. Bratt: I should like to ask about the relation of icterus in 
childhood to the possibility of cerebral nuclear damage. Should one anticipate 
nuclear damage in infants severely jaundiced as a result of obstruction or aplasia 
of the bile ducts? 

Dr. R. R. Darrow: The regions of the brain affected are practically the 
same as those affected in oxygen deficiency, for instance carbon monoxide poison- 
ing. Was there anything in the microscopic picture of the lungs that might 
suggest a possible anoxemia in this case? According to Schmorl, the organs in 
nuclear icterus do not show grossly, after fixation in solution of formaldehyde, the 
ordinary bile staining such as is seen in infants who have icterus gravis without 
nuclear icterus; and I wonder whether this was noted in the case presented. 

Dr. A. MATHESON: May I add that about three weeks ago at Michael Reese 
Hospital I had a patient with almost the same history that Dr. Sanford has 
given. The infant appeared well after the first twelve hours. I suspected erythro- 
blastosis, but examination of the blood showed no pathologic conditions. There 
was no anemia. Death occurred on the third day. Postmortem examination 
revealed no evidence of erythroblastosis. There was marked icterus of the cortex 
of the brain and also of the nuclei. 

Dr. GerarD Krost: I should like to ask whether the cerebral symptoms may 
be delayed. According to my impression of these babies, they usually show such 
symptoms early. Dr. Hardy has a case apparently one of typical erythroblastic 
anemia of the newborn. At the age of 3 weeks the child is still jaundiced and is 
beginning to show symptoms of spasticity. I wonder if this could be a manifesta- 
tion of kernicterus. 

Dr. Heywortu N. SAnrorp: In reply to Dr. Abt’s question as to what caused 
the jaundice, I do not know. In 60 per cent of these cases one will find certain 
things which I have mentioned (obstruction, infection, erythroblastosis), and in 
the remaining 40 per cent no explanation for the jaundice can be found. In the 
case of nuclear icterus which I have reported the blood was normal, the liver was 
normal and the bile ducts were patent. 

Regarding Dr. Blatt’s question, there have been only 26 of these cases reported, 
but probably there are many more unreported. When one considers the incidence 
of jaundice in the neonatal period, the chances for the occurrence of nuclear 
icterus are small, Schmorl has found evidence of nuclear icterus in 6 of 120 
autopsies on infants dying of icterus gravis. Judging from this series, since this 
is a large number of autopsies on infants dying of icterus gravis, one may consider 
the possibilities as 5 per cent, or rather limited. A number of children show some 
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cerebral symptoms with icterus gravis of any type, but to date there are only 3 
children who have died later, after recovery during the neonatal period, and have 
come to autopsy, and in the case of only 1 of these has the diagnosis of nuclear 
icterus been proved. 

In reply to Dr. Darrow, it is true that carbon monoxide poisoning causes 
conditions in the brain tissue similar to those of nuclear icterus: In the case 
I reported no evidence of anoxemia could be found in the lungs or in the blood. 
I cannot answer Dr. Krost’s question as to cerebral symptoms appearing later 
in the neonatal period. In all the reported cases of conditions which fit into this 
picture most of the cerebral symptoms have appeared by the third or fourth day 
of life. 








Book Reviews 


The Center for Research in Child Health and Development, School of 
Public Health Harvard University. I. The Center, the Group under 
Observation, Sources of Information and Studies in Progress. By 
Harold Stuart, M.D., and staff. Monographs of the Society for Research in 
Child Development, vol. 4, no. 1, serial no. 20. Price, $1.75, paper. Pp. 261, 
with 10 tables and 70 figures. Washington, D. C.: National Research Council, 
1939. 


In the foreword Dr. Stuart defines the threefold purpose of the book: (1) to 
describe such conditions as those under which observations are being made and 
the sources of material, as a background for subsequent reports, (2) to make 
available conclusions concerning methodology and “the possibilities and limitations 
inherent in this type of undertaking” and (3) “to make some contribution toward 
the technic of individual or family record analysis.” 

Part 1 consists of a general description of the Harvard Center, the staff, its 
objectives and affiliations, It is brief and to the point. Part 2 contains a complete 
but too detailed account of the essential study of “the normal child.” Part 3 gives 
a brief summary of such special studies as those on pregnancy and prematurity. 
Part 4 presents an exhaustive discussion of the study of 2 sisters and their families, 
including 6 children from 9 months to 6%4 years of age who had been followed 
since birth by the staff of the Center. The 128 pages of this part are generously 
illustrated with tables, charts, figures and photographs. 

In view of the completely satisfying nature of this last part with its well chosen 
and executed illustrations, one may well question the need for so lengthy a theo- 
retic discussion as is presented in Part 2. However, any thoughtful pediatrician 
will obtain both pleasure and benefit from a careful perusal of parts 1 and 4. 


Pneumonia, with Special Reference to Pneumococcus Lobar Pneumonia. 
By Roderick Heffron, M.D. Price, $4.50. Pp. 1,086, with 5 illustrations and 
181 tables. New York: Commonwealth Fund, Division of Publications, 1939. 


This work is probably the most complete and comprehensive discussion of the 
subject of pneumonia ever published. It is the third volume of a series resulting 
from the “Massachusetts Pneumonia Study and Service,” which Dr. Heffron ably 
directed from 1931 to 1935. The material is drawn not only from the results of 
this study but from a critical and extensive survey of the literature. Some idea 
of the extent of this survey is given by the number of titles in the bibliography, 
which is 1,471. 

The material is arranged in orthodox fashion, beginning with chapters on 
incidence and pathology. These are followed by long and thorough chapters on 
aspects of immunity and experimental pneumococcic infections, which are both 
unusually valuable and well done. A number of chapters cover the usual clinical 
subjects. Two whole chapters are devoted to serum therapy, in which field the 
author has had unusually great experience. Most other forms of therapy, both 
specific and nonspecific, are also discussed, including sulfanilamide. 

Pneumonia in infants and children is frequently given separate treatment in the 
various chapters. Many phases are rather completely considered. 

In general, the discussion is critical, comprehensive and well annotated. 
Chapters are broken up into sections by separate headings, a procedure increasing 
the value of the material for reference purposes. Charts and tables are numerous. 
This book will stand as one of the standard reference works on pneumonia for 
some years to come. 
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Directory of Pediatric Societies* 


INTERNATIONAL 


INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 
President: Prof. S. Monrad, Dronning Louises Bgrnehospital, Copenhagen, 


Denmark. 
Secretary: Dr. Daniel Oltramare, 15 Rue Lévrier, Geneva, Switzerland. 


INTERNATIONAL CONGRESS OF PEDIATRICS 
President: Prof. Luigi Spolverini, Policlinico Lungo Tevere Melini 24, Rome, 
Italy. 
Secretary: Professor Vitetti, Rome, Italy. 
The meeting is postponed to an indefinite date. 
American Committee : 
Chairman: Dr. Henry F. Helmholz, Mayo Clinic, Rochester, Minn. 
General Secretary: Dr. Kenneth D. Blackfan, 300 Longwood Ave., Boston. 
Assistant Secretary-Treasurer: Dr. Charles F. McKhann, 300 Longwood Ave., 
Boston. 
Canadian Committee : 
Chairman: Dr. Alan Brown, Hospital for Sick Children, 67 College St., Toronto. 
Secretary: Dr. H. P. Wright, 1509 Sherbrooke St. W., Montreal. 


INTERNATIONAL CONGRESS FOR THE PROTECTION OF INFANCY 
Secretary: Prof. G. B. Allaria, Corso Bramante 29, Torino 120, Italy. 


FOREIGN 


ARGENTINE PEDIATRIC SOCIETY OF BUENOS AIRES 


President: Dr. Martin Ramén Arana, 1809 Rodriguez Pefia, Buenos Aires. 
General Secretary: Dr. Alfredo Larguia, Cerrito 1179, Buenos Aires. 


BritisH PAEDIATRIC ASSOCIATION 


President: Prof. Charles McNeil, 44 Heriot Row, Edinburgh, Scotland. 
Secretary: Dr. Arthur G. Maitland Jones, 31A Weymouth St., London, W. 1. 


DANISH PEDIATRIC SOCIETY 


President: Dr. E. Lenstrup, Copenhagen. 
Secretary: Dr. E. Gjgrup, Dronning Louises Bgrnehospital, Copenhagen. 


PAEDIATRICKY SPOLOK NA SLOVENSKU 
President: Dr. A. J. C. Chura, Lazaretska 11, Bratislava. 


Secretary: Dr. P. Rados, Lazaretska 6, Bratislava. 
Place: Pediatric Clinic, University Bratislava. Time: Six times a year. 


Royat Society oF MEDICINE, SECTION FOR THE StTupY oF DISEASE 
IN CHILDREN 
President: Dr. E. A. Cockayne, 98 Harley St., London, W. 1, England. 
Secretary: Dr. R. Lightwood, 86 Brook St., London, W. 1, England. 
Place: 1 Wimpole St., London. Time: Fourth Friday of each month, 4:15 p. m. 





* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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DIRECTORY 


PALESTINE JEwIsH MEpICcAL ASSOCIATION, SECTION OF PHYSICIANS 
OF CHILDREN’S DISEASES 


President: Prof. S. Rosenbaum, 26 Bialikstr., Tel Aviv. 
Secretary: Dr. A. Briinn, 9 Maazestre, Tel Aviv. 


SoctepAD CUBANA DE PEpIATRIA 
President: Dr. Clemente Inclan Costa, Manrique 48, Habana. 
Secretary: Dr. Serafin Falcon Lopez, Calle B No. 356, Vedado, Habana. 
Place: Catedra de Clinica Infantil, Hospital Mercedes, Habana. Time: Last 
Wednesday of every month. 


SocteDAD MEXICANA DE PEDIATRIA 


President: Dr. Jorge Mufioz Turnbull, Av. Alvaro Obregon 186, Mexico, D. F. 
Secretary: Dr. Fernando Lépez Clares, Medellin 191, Mexico, D. F. 


Société pE PEDIATRIE DE PARIS 
President: Dr. B. Weill-Hallé, 49 Avenue Raymond Poincaré, Paris, France. 
Secretary: Dr. Jean Hallé, 10 bis Rue du Pré aux Clercs, Paris, France. 
Place: Hopital des Enfants Malades, 49 Rue de Sévres. Time: 4:30 p. m, 
third Thursday of every month. 


NATIONAL 


AMERICAN MeEpIcAL ASSOCIATION, SCIENTIFIC ASSEMBLY, 
SECTION ON PEDIATRICS 
Chairman: Dr. Albert D. Kaiser, 16 N. Goodman St., Rochester, N. Y. 
Secretary: Dr. Hugh L. Dwyer, 315 Alameda Rd., Kansas City, Mo. 
Place: New York. Time: June 10-14, 1940. 


AMERICAN ACADEMY OF PEDIATRICS 

President: Dr. H. F. Helmholz, Mayo Clinic, Rochester, Minn. 

Secretary: Dr. Clifford G. Grulee, 636 Church St., Evanston, III. 

Place: Hotel Peabody, Memphis, Tenn. Time: Nov. 18-20, 1940. 

Region I. Place: Mayflower Hotel, Washington, D. C. Time: April 4-6, 1940. 
Region II. Place: Edgewater Gulf Hotel, Edgewater Park, Miss. Time: March 

22-23, 1940. 
Region IV. Place: Seattle, Wash. Time: May 30-June 1, 1940. 


AMERICAN HospitAL ASSOCIATION, CHILDREN’S HOSPITAL SECTION 


Chairman: Miss Mabel Binner, Children’s Memorial Hospital, Chicago. 
Secretary: Winifred Culbertson, Children’s Convalescent Hospital, Cincinnati. 


AMERICAN PEDIATRIC SOCIETY 


President: Dr. Herbert BR, Wilcox, 39 E. 75th St., New York. 
Secretary-Treasurer: Dr. Hugh McCulloch, 325 N. Euclid St., St. Louis. 


CANADIAN SOCIETY FOR THE STUDY OF DISEASES OF CHILDREN 
President: Dr. L. M. Lindsay, 815 Medical Arts Bldg., Montreal. 
Secretary-Treasurer: Dr. Elizabeth Chant Robertson, Hospital for Sick Chil- 

dren, Toronto, 
Society For PEDIATRIC RESEARCH 
President: Dr. Daniel C. Darrow, 330 Cedar St., New Haven, Conn. 
Secretary: Dr. Mitchell I. Rubin, 1740 Bainbridge St., Philadelphia. 


SECTIONAL 


INTERMOUNTAIN PEDIATRIC SOCIETY 
President: Dr. Eugene Smith, 385-24th St., Ogden, Utah. 
Secretary-Treasurer: Dr. W. C. Cheney, 837 Boston Bldg., Salt Lake City. 
Place: Salt Lake City General Hospital. Time: First Thursday of each month, 
8 p. m. 
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New ENGLanp Pepriatric Society 
President: Dr. R. Cannon Eley, 319 Longwood Ave., Boston. 
Secretary-Treasurer: Dr. James Marvin Baty, 319 Longwood Ave., Boston. 
Place: Boston Medical Library. Time: Four meetings a year, occurring from 
September to May. 


Nort Pactric Pepratric Society 


President: Dr. Frederick Fischer, 407 Riverside Ave., Spokane, Wash. 
Secretary: Dr. C. L, Lyons, Paulsen Medical-Dental Bldg., Spokane, Wash. 


Rocky MountTAIN PEDIATRIC SOCIETY 
President: Dr. John Schoonover, Republic Bldg., Denver. 
Secretary: Dr. F. Craig Johnson, 1850 Gilpin St., Denver. 
Place: Children’s Hospital, Denver. Time: First Saturday of each month from 
September to May, inclusive, 7: 30 p. m. 


SouTHERN MEDICAL ASSOCIATION, SECTION OF PEDIATRICS 


Chairman: Dr. Hughes Kennedy Jr., Highland Plaza Apts., Birmingham, Ala. 
Secretary: Dr. Warren W. Quillian, 227 Aragon Ave., Coral Gables, Fla. 


STATE 


ALABAMA PEDIATRIC SOCIETY 


President: Dr. Stewart H. Welch, 1117 S. 20th St., Birmingham. 
Secretary-Treasurer: Dr. William R. Britton, 4 Catoma St., Montgomery. 


ARKANSAS STATE PEpIatTric ASSOCIATION 


Chairman: Dr. G. D. Murphy, 112 Peach St., El Dorado. 
Secretary: Dr. Madeline M. Melson, 909 Main St., Little Rock. 


CaLiForNIA STATE MEpIcAL Society, SECTION ON PEDIATRICS 


Chairman: Dr. Harold K. Faber, 2341 Clay St., San Francisco. 
Secretary: Dr. Hartzel H. Ray, 23-2d Ave., San Mateo. 


FLoripA STATE PeEpratric SOCIETY 


President: Dr. Warren W. Quillian, 227 Aragon Ave., Coral Gables. 
Secretary: Dr. George N. Leonard, 605 Lincoln Rd., Miami Beach. 
Place: Concurrent with state association meeting at time of convention. 


Georcia Pepiatric Society 
President: Dr. L. H. Muse, 384 Peachtree St. N. E., Atlanta. 
Secretary-Treasurer: Dr. Don F. Cathcart, 478 Peachtree St. N. E., Atlanta. 
Business Meeting. Place: Savannah. Time: April 1940. 


HEZEKIAH BEarpSsLeEY Pepratric CLus oF CONNECTICUT 
President: Dr. Oliver L. Stringfield, 1416 Bedford St., Stamford. 
Secretary: Dr. Joseph L. Hetzel, 103 N. Main St., Waterbury. 
Time: Three meetings a year. 


Itt1nors State MepicaL Society, SECTION ON PEDIATRICS 
Chairman: Dr. H. William Elghammer, 5307 Hyde Park Blvd., Chicago. 
Secretary: Dr. Bert I. Beverly, 8 S. Michigan Ave., Chicago. 
Place: Peoria. Time: May 22, 1940. 


INDIANA STATE Pepratric SOCIETY 
President: Dr. O. N. Torian, 23 E. Ohio St., Indianapolis. 
Secretary-Treasurer: Dr. Mathew Winters, 621 Hume Mansur Bldg., Indian- 
apolis. 
Time: Two meetings a year. 
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Iowa Pepratric SOcIETY 


President: Dr. Morgan J. Foster, 837 Higley Bldg., Cedar Rapids. 
Secretary-Treasurer: Dr. Arnold M. Smythe, 406-6th Ave., Des Moines. 


LovIsIaANA STATE Pepratric SOcIETY 
President: Dr. Phillip C. De Verges, Audubon Bldg., New Orleans. 
Secretary-Treasurer: Dr. W.‘C. Rivenbark, 220 Physicians and Surgeons Bldg., 
New Orleans. 


Mepicat Society oF STATE OF New York, SECTION ON PEDIATRICS 


Chairman: Dr. Paul W. Beaven, 26 S. Goodman St., Rochester. 
Secretary: Dr. Leslie O. Ashton, 850 Park Ave., New York. 


MEDICAL SOCIETY OF THE STATE OF PENNSYLVANIA, PEDIATRIC SECTION 


Chairman: Dr. John M. Higgins, 600 S. Wilbur Ave., Sayre. 
Secretary: Dr. John D. Sturgeon Jr., 22 N. Gallatin Ave., Uniontown. 


MicHIGAN State Mepicat Society, PEDIATRIC SECTION 
Chairman: Dr. Allan L. Richardson, 3001 W. Grand Blvd., Detroit. 
Secretary: Dr. Ward L. Chadwick, 524 Medical Arts Bldg., Grand Rapids. 


Misstssipp1 STATE PEDIATRIC SOCIETY 
President: Dr. Guy C. Jarratt, 920 Crawford St., Vicksburg. 
Secretary-Treasurer: Dr. Harvey F. Garrison Jr., 315 E. Capitol Pl., Jackson. 
Place: To be designated by society. Time: Yearly. 


NEBRASKA PEDIATRIC SOCIETY 
President: Dr. Herman M. Jahr, 1120 Medical Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. Elmer W. Bantin, 440 Aquila Court Bldg., Omaha. 
Place: As announced by committee. Time: Third Thursday of each month from 
October to June, inclusive. Dinner at 6 p. m. 


NortH CAROLINA PEDIATRIC SOCIETY 
President: Dr. Marion Y. Keith, 369 N. Elm St., Greensboro. 
Secretary: Dr. G. W. Kutscher Jr., 176 Woodfin St., Asheville. 


OKLAHOMA STATE PEDIATRIC SOCIETY 
President: Dr. A. L. Salomon, 1200 N. Walker St., Oklahoma City. 
Secretary: Dr. Ben H. Nicholson, 301 W. 12th St., Oklahoma City. 


SouTH CAROLINA PEDIATRIC SOCIETY 
President: Dr. D. Lesesne Smith Jr., 187 Oakland Ave., Spartanburg. 
Secretary-Treasurer: Dr. William Weston Jr., 1428 Lady St., Columbia. 


TENNESSEE STATE PEDIATRIC SOCIETY 


President: Dr. William E. Van Order, 546 McCallie Ave., Chattanooga. 
Secretary: Dr. Kinsey M. Buck, 1193 Madison Ave., Memphis. 


Texas Pepratric SOCIETY 
President: Dr. T. A. Tumbleson, 2100 North St., Beaumont. 
Secretary-Treasurer: Dr. F. H. Lancaster, 4409 Fannin St., Houston. 
Place: Dallas; Time: May 15, 1940. 


VirGINnIA Pepiatric Society 
President: Dr. W. Ambrose McGee, 616 W. Grace St., Richmond. 
Secretary: Dr. John M. Bishop, Medical Arts Bldg., Roanoke. 
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West VirGINnia STATE MepicaL Society, SECTION ON PEDIATRICS 
President: Dr. J. L. Blanton, 207 Fairmont Ave., Fairmont. 
Secretary: Dr. Theresa O, Snaith, 450 Center Ave., Weston. 


LOCAL 


ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 
Chairman: Dr. N. C. Wetzel, 2103 Adelbert Rd., Cleveland. 
Secretary: Dr. Fred Rittenger, 10515 Carnegie Ave., Cleveland. 
Place: Cleveland Medical Library Bldg. Time: October, December, February 
and April. 


ACADEMY OF MEDICINE, Toronto, SECTION OF PEDIATRICS 


President: Dr. T. B. Verner, 170 St. George St., Toronto, Canada. 
Secretary: Dr. D. V. Hutton, 170 St. George St., Toronto, Canada. 


Bronx Pepratric Society 
President: Dr. Harry S. Altman, 940 Grand Concourse, New York. 
Secretary: Dr. David Zahn, 2474 Valentine Ave., New York. 
Place: Concourse Plaza Hotel, 16lst St. and Grand Concourse. Time: Every 
second Wednesday of each month, except June, July, August and September. 


BrooKLynN ACADEMY OF PEDIATRICS 
President: Dr. Benjamin Kramer, 6 Pierrepont St., Brooklyn. 
Secretary: Dr. John A. Monfort, 861 Carroll St., Brooklyn. 
Place: Kings County Medical Society Bldg. Time: Fourth Wednesday of each 
month, except May, June, July, August and September. 


CenTRAL New York Pepratric CLus 
President: Dr. Frank van der Bogert, 111 Union St., Schenectady. 
Secretary: Dr. Frank J. Williams, 58 S. Swan St., Albany. 
Place: Various cities in New York. Time: Third Thursday of April and 
September. 
CuHicaco Pepratric SocrETY 
President: Dr. Gerard N. Krost, 2376 E. 71st St., Chicago. 
Secretary: Dr. George F. Munns, 723 Elm St., Winnetka, III. 
Place: Children’s Memorial Hospital, 710 Fullerton Ave. Time: Third Tuesday 
of each month, October to May, inclusive. 


DALLAS PEDIATRIC SOCIETY 
President: Dr. Harold Nesbit, 1719 Pacific Ave., Dallas, Texas. 
Secretary-Treasurer: Dr. John E. Ashby, 3610 Fairmont Ave., Dallas, Texas. 
Place: Bradford Baby Hospital. Time: 1 p. m., second and fourth Saturdays of 
each month, 
Detroit Pepratric SocIETY 
President: Dr. William O’Donnell, 1553 Woodward Ave., Detroit. 
Secretary: Dr. Robert Mason, 5140-2d Blvd., Detroit. 
Place: Wayne County Medical Society. Time: 8:30 p. m., first Wednesday of 
each month from October to June, inclusive. 


Futton County Mepicat Society, Pepratric Section (ATLANTA, GA.) 
Chairman: Dr. L. H. Goldsmith, 384 Peachtree St. N. E., Atlanta. 
Secretary: Dr. James P. Hanner, 384 Peachtree St. N. E., Atlanta. 
Place: Academy of Medicine, 38 Prescott St. N. E. Time: Second Thursday 
of each month from October to April, 8 p. m. 
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Houston Pepratric Society 
President: Dr. James H. Park Jr., 3717 Main St., Houston, Texas. 
Secretary-Treasurer: Dr. Thomas J. Donovan, 2418 Travis St., Houston, Texas. 
Place: Houston Club. Time: Third Monday of each month. 


Kansas City (Missourr) Pepratric Society 
President: Dr. John Aull, 1103 Grand Ave., Kansas City. 
Secretary: Dr. George Herrman, 1107 Bryant Bldg., Kansas City. 
Place: Kansas City General Hospital. Time: On call. 


Los ANGELES CouNTy MEDICAL ASSOCIATION, PEDIATRIC SECTION 
President: Dr. H. R. Cooder, 3875 Wilshire Blvd., Los Angeles. 
Secretary-Treasurer: Dr. Paul M. Hamilton, 248 E. Main St., Alhambra, Calif. 
Place: Los Angeles County Medical Headquarters, 1925 Wilshire Blvd. 

Time: Second Monday of February, April, June, October and December. 


MEDICAL SOCIETY OF THE COUNTY OF KINGS AND THE ACADEMY OF MEDICINE 
oF BrooKLyn, PEDIATRIC SECTION 
President: Dr. Benjamin Stoloff, 1149 Eastern Parkway, Brooklyn. 
Secretary: Dr. Harry Apfel, 988 Park Pl., Brooklyn, N. Y. 
Place: 1313 Bedford Ave., Brooklyn. Time: 9.00 p. m., second Monday of each 
month, October to March, inclusive. 


MEDICAL SOCIETY OF THE COUNTY OF QUEENS, INc., SECTION ON PEDIATRICS 
Chairman: Dr. James Dobbins, 42-04 Ditmars Blvd., Long Island City, N. Y. 
Secretary-Treasurer: Dr. Edith A. Mittell, 144~-38th Ave., Flushing, N. Y. 
Place: Queens County Medical Bldg., Forest Hills, N. Y. Time: Third Monday 

of October, January, March and May. 


MeEpIcAL Society OF THE District oF COLUMBIA, SECTION ON PEDIATRICS 
President: Dr. Harry H. Donnally, 1612 I St. N. W., Washington, D. C. 
Secretary-Treasurer: Dr. Harry A. Spigel, 2647 Connecticut Ave. N. W. Wash- 

ington, D. C. 

Place: Medical Society Bldg. 1718 M St. N. W. Time: 8 p. m, fourth 

Thursday of October, January, February, March and April. 


MEMPHIS PEDIATRIC SOCIETY 
President: Dr. Barton Etter, 376 S. Bellevue St., Memphis, Tenn. 
Secretary-Treasurer: Dr. Harry Jacobson, 1193 Madison Ave., Memphis, Tenn. 
Place: John Gaston Hospital. Time: Quarterly. 


MILWAUKEE PepIatTRIC SOCIETY 
President: Dr. S. F. Morgan, 5630 N. Lake Dr., Milwaukee. 
Secretary-Treasurer: Dr. F. R. Janney, 1411 Wauwatosa Ave., Wauwatosa, Wis. 
Place: Children’s Hospital. Time: Second Wednesday of each alternate month, 
beginning with February. 


New York AcADEMY OF MEDICINE, SECTION OF PEDIATRICS 
Chairman: Dr. Rustin McIntosh, Babies Hospital, New York. 
Secretary: Dr. Leslie O. Ashton, 850 Park Ave., New York. 
Place: New York Academy of Medicine, 2 E. 103d St. Time: Second Thursday 
of each month from October to May, inclusive, 8:30 p. m. 


NorRTHWESTERN PeEpratric SOCIETY 
President: Dr. Roland E. Nutting, 205 W. 2d St., Duluth, Minn. 
Secretary-Treasurer: Dr. John M. Adams, 1009 Nicollet Ave., Minneapolis. 
Place: Minneapolis, St. Paul, Duluth and Rochester. Time: January, April, July 
and October. 
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OKLAHOMA City PEpIatRIC SOCIETY 
President: Dr. A. L. Salomon, 1200 N. Walker St., Oklahoma City. 
Secretary: Dr. G. R. Felts, 1200 N. Walker St., Oklahoma City. 
Time: Every month, except June, July and August. 


PHILADELPHIA PEDIATRIC SOCIETY 
President: Dr. Samuel Goldberg, 4546 N. Broad St., Philadelphia. 
Secretary: Dr. Aims C. McGuinness, Children’s Hospital, 1740 Bainbridge St., 
Philadelphia. 
Place: College of Physicians, 19 S. 22d St. Time: Second Tuesday of each 
month from October to April, inclusive. 


PittspuRGH Peptatric SOCIETY 
President: Dr. James LeRoy Foster, Highland Bldg., Pittsburgh. 
Secretary-Treasurer: Dr. E. R. McClusky, 3200-5th Ave., Pittsburgh. 
Place: Pittsburgh Academy of Medicine. Time: Second Friday, alternate month 
from October to June, inclusive. 


RicHMOND PepratRIc SOCIETY 
President: Dr. Emily Gardner, 1100 W. Franklin St., Richmond, Va. 
Secretary-Treasurer: Dr. T. Stanley Meade, 913 Floyd Ave., Richmond, Va. 
Place: Richmond Academy of Medicine, 1200 E. Clay St. Time: 8 p. m., first 
Thursday of each month, except July, August and September. 


RocHESTER PEDIATRIC SOCIETY 
President: Dr. David Wolin, 16 N. Goodman St., Rochester, N. Y. 
Secretary: Dr. H. C. Soule, 16 N. Goodman St., Rochester, N. Y. 
Place: Rochester Academy of Medicine or arrangement by program committee. 
Time: Second Friday of each month. 


St. Louis Pepratric Socrety 
President: Dr. Max Deutch, 634 N. Grand Blvd., St. Louis. 
Secretary-Treasurer: Dr. Peter G. Danis, 634 N. Grand Blvd., St. Louis. 
Place: St. Louis Medical Society Bldg. Time: Third Friday of ech month from 
September to June. 
SEATTLE PepIatTRIc SOCIETY 
President: Dr. Jay I. Durand, 1305—4th Ave., Seattle. 
Secretary: Dr. Frederick B. Joy, 1215—4th Ave., Seattle. 
Place: College Club. Time: Third Friday of each month, 6: 30 p. m. 


SOUTHWESTERN PepraTric SOCIETY 
President: Dr. E. Earl Moody, 829 S. Alvarado Ave., Los Angeles. 
Secretary: Dr. Norman Nixon, 1136 W. 6th St., Los Angeles. 
Place: Jonathan Club of Los Angeles. Time: First Wednesday in January, 
March, May, September and November. 


UNIVERSITY OF MICHIGAN PEDIATRIC AND INFECTIOUS DISEASE SOCIETY 


President: Dr. Clement Smith, 1101 Beacon St., Brookline, Mass. 
Secretary: Dr. D. Murray Cowie, University of Michigan, Ann Arbor, Mich. 


WESTCHESTER County Mepicat Soctety, Pepratric Section (New York) 
President: Dr. Norman Survis, 650 Main St., New Rochelle. 
Secretary-Treasurer: Dr. Elvira Ostlund, 131 Purchase St., Rye. 

Place: Grasslands Hospital, Valhalla, N. Y. Time: Third Thursday in October, 
December, February and April. 





